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ABSTRACT 
Measuring food consumption patterns is the basis of many scientific 
investigations. The aim of this study was to develop a tool that would be able 
to rank migrant Italian women living within the Dlawarra according to their 
nutrient intake - particularly phytoestrogens. 
The Food Frequency Questionnaire is the most appropriate tool, as its ability 
to rank individuals is well documented. Four 24-hour recalls were obtained 
from 52 subjects - randomly selected from the population - to represent the 
foods consumed by the population. Nutritional analyses were conducted on 
these foods as well as the amounts consumed. A broad range of nutrients 
were analysed, with emphasis on dietary fibre intake - as this has been linked 
to the phytoestrogen content of foods. 
The results indicate that migrant Italian women consume a variety of foods 
from many cultures, from minestrone to springs rolls to meatpies. Some of 
the food items consumed had different serving sizes to those stated in other 
questionnaires. For example; cheese, pasta, and lettuce. 
The Food Frequency Questionnaire developed has 143 food items, plus some 
questions to help clarify cooking methods and preparation. The frequency 
section asks respondents to enter the frequency they consume that food item, 




Many epidemiology studies attempt to find a relationship between dietary 
intake and health status. Determining what an individual eats is a necessary 
and crucial component of such research. Accurate and reliable information on 
foods consimied needs to be attained. 
One such study currently underway in the Illawarra, aims to determine the 
relationship between menopausal experiences and nutrient intake -
particularly phytoestrogen intake - of pre-menopausal migrant Italian 
women living within the Illawarra region (Morse et al., 1993). To achieve this 
a tool which measures dietary intake and ranks individuals according to their 
nutrient intake is required. It is the aim of this study to develop this tool. 
There are various methods that researchers have used in an effort to 
determine food intake. One method commonly used is a semiquantative Food 
Frequency Questionnaire (FFQ). A FFQ can estimate nutrient intake and 
enable individuals to be ranked. A FFQ consists of a number of food items 
listed along with their relative portion sizes. Respondents are asked to state 
how often they consume that particular food, for example once per day, three 
times a week etc. 
A FFQ developed specifically for a target group provides a better 
representation of the populations' food intake and enhances the capability of 
the FFQ to produce valid and reproducible results (Baghurst 1992). Currently, 
there is linuted information about the dietary patterns and intakes of 
nugrants (Powles, Hage and Cosgrove, 1990), and Italian migrants are no 
exception. Assessing the diet of their home country does not provide an 
indication of the foods that they are likely to consume as it does not consider 
the influence of migration. Similarly, assuming that they eat the same as 
Australian-born individuals is not valid. Therefore, a FFQ designed for 
Anglo-Australians would not necessarily provide an accurate representation 
of the dietary intake of migrants, as food items they have maintained after 
migration may not be listed. Thus, the need for a FFQ that is specifically 
designed for the population of interest is highlighted. 
There are several types of questionnaires, some focus only on a specific 
nutrient yet others are able to assess a broader range of nutrients. Research on 
phytoestrogens is limited, with little information on foods that contain 
phytoestrogens. However, the phytoestrogen content in foods has been linked 
to dietary fibre content (Aldercreutz et al., 1991). Therefore, by adequately 
assessing dietary fibre intake it would be envisaged that phytoestrogen 
content would also be assessed. A broad spectrum of nutrients provides a 
better profile of the population and allows data sets to be reanalysed if new 
nutrients become of interest in the future. An extensive FFQ would be 
advantageous as research on phytoestrogen progresses. 
The procedure used to develop the FFQ is based on Block and colleagues 
(1986) method of FFQ development. Initial data was obtained from a sample 
of the population on foods that they ate the previous day that is, open-ended 
data was collected. This approach is particularly beneficial for migrant 
groups (Willet 1990), as it identifies the foods that are eaten. In addition, it 
provides information on portion sizes of the foods consumed. 
The open-ended dietary data that formed the basis of the development of this 
FFQ were collected by a research assistant. Four 24-hour recalls (3 weekdays 
and 1 weekend) were collected from 52 women, - randomly selected from the 
study population - that is a cumulative total of 208 dietary recalls. 
The 24-hour recalls were collected during the Autumn months, March, April, 
and May. Thus, the validity and reproducibility of the FFQ is specific to this 
season only. 
To achieve a FFQ that would be able to assess a broad range of nutrients the 
following nutrients were analysed; protein, carbohydrate, fat (saturated, 
polyunsaturated and monounsaturated fat), beta-carotene, vitamin C, 
calcium, and total energy intake. The quantity of these nutrients in foods are 
available from the official Australian database (NUTTAB) produced by the 
National Food Authority. 
1.1 Key Terms and Definitions 
1. Food Frequenqr Questionnaire (FFQ) 
FFQ consist of a food list and a frequency response section which allows 
subjects to report how often each food item was eaten over a specified period 
of time (Willet 1990). The aim of a FFQ is to assess the frequency with which 
certain food items or food groups are consumed during a specified time 
period (Gibson 1990). 
2. Phytoestrogens 
Rose (1992) defines phytoestrogens as chemical compounds that occur in 
many plant and vegetables and possess oestrogenic biological activity. 
3. Open-ended data 
Respondents are asked questions which require more than a simple yes or no 
or similar one-word answer. A 24-hour recall utilises an open-ended data 
approach as respondents are asked questions which require detailed answers, 
for example; What did you have for lunch yesterday? 
4. 24-hoiir recalls 
This dietary intake methodology asks respondents what they ate in the last 24 
hours. Portion sizes of the food consumed can be determined by using three 
dimensional food models. 
5. Food Inventory Lists 
Food items that in the home of the respondent at the time the first 24-hour 
recall interview was conducted, were recorded to develop the food inventory 
list. Storage sites included; pantry, refridgerator, freezer, home-garden and 
cantina (cellar). 
1.2 Aims and Objectives of the Study 
It is not the intention of this study to quantify the nutritional intake of an 
Italian migrant group. Rather, the aim is to develop a tool used to be able to 
rank individuals within a population according to their dietary intake. This 
tool will assist researchers who wish to assess the nutritional intake of this 
population for epidemiological purposes. The tool that will be developed is a 
Food Frequency Questionnaire. 
The objectives of the study are: 
1. To determine the frequency of consumption of the food items reported in 
the 24-hour recalls. 
2. To determine the nutritional significance of these food items reported 
according to dietary fibre and also the other nutrients of interest - energy, 
carbohydrates, protein, total fat, saturated fat, monounsaturated fat, 
polyunsaturated fat, beta-carotene, vitamin C and calcium. 
3. To compile the foods that are the most significant contributors of the 
nutrients specified to derive the food list of the food frequency questionnaire. 
4. To calculate the median serving size of each of the food items reported. 
CHAPTER 2 
LITERATURE REVIEW 
There are many research investigations and epidemiological studies based on 
measurement of dietary intake. Many studies assess nutrient intake with the 
aim of determining a relationship between diet and health. In order to 
achieve this, accurate and reliable information on the foods consumed by the 
study population needs to be attained. 
Since the 1800's researchers have attempted to obtain accurate estimates of 
food and nutrient consumption of individuals and populations. Qualitative 
and quantitative information can be often obtained. Qualitative information 
on food consumption can be obtained by using the dietary history method 
(asking subjects to state what they usually have to eat during the day) or a 
food frequency questionnaire (where subjects are asked to record how often 
they eat particular food items). Quantitative information, where the amount 
of food over one day is recorded, can be obtained by utilising the food 
records (subjects recording the amount and type of food they eat prior to 
eating) or 24-hour recall approaches (subjects are asked to recall what they ate 
the previous day). 
Research on diet intake methodology has had a long tradition and the 
imderstanding of measurement problems, sources of error and variation 
continues to grow (Pelto et al., 1989). No single method of dietary assessment 
is entirely satisfactory (Lee-Han et al., 1989). All of the methodologies have 
their own specific limitation. Each methodology produces different results 
and disparity between nutrients. 
Determining which dietary methodology produces the most accurate results 
is debatable. Data obtained using multiple food records and 24 hour recalls 
are often said to be more accurate as they are actually measuring a day's 
consumption rather than an estimate of consumption as indicative of 
frequency questionnaires (Liu 1992). However, other researchers disagree as 
studies have concluded that the variability between day's in one individual 
(intra-individual variation) is greater than the variation in taking average 
intake between individuals (inter-individual variation) (Liu 1992). Hence, 
measuring one day food consumption does not manifest reproducible results. 
Liu (1992) states that the ideal way to estimate the average dietary intake of 
individuals is to randomly select a large number of days over the target 
period of time and then average the intakes. He recommends three 24-hour 
recalls with two randomly assigned for weekdays and one for weekend. 
An inherent weakness of all methodology is that people are often not aware 
of their "MSWA/" food intake. Food intake varies from day to day and is largely 
dependent upon social and lifestyle situations. Data collected are fraught with 
error as they are often incomplete recalls, since eating is automatic. Increasing 
the accuracy and precision in data collection does not rectify this problem as it 
leads to a rapid rise in interference with normal lifestyles and presumably 
with usual food intake (Stuff et al., 1983). Thus, collecting accurate and 
precise data is extremely difficult. Weaknesses such as this cannot be 
overcome with expansion of nutrient databases, increased precision of 
nutrient values or sophisticated statistical analysis (Medlin & Skinner 1988). 
It has been emphasised time and again that there is no "best" method or gold 
standard for measuring dietary intake. There is debate and confusion about 
which technique produces the most accurate results. Each technique has its 
"supporters" who have found various studies that justify their declarations 
about their methodology (Baghurst 1992). However, the bottom line is that 
the objective of the investigation determines the most appropriate method 
(Liu 1992). 
2.1 THE POPULATION OF INTEREST 
Australia has one of the highest proportions of immigrants in its national 
population. However, there are relatively few studies on the food 
consumption patterns of the major groups of foreign-born Australians 
(Powles et al., 1990), and information about immigrants at various stages of 
the life-cycle is extremely limited (Webb and Manderson in Reid and Trompf 
1990). Information regarding the food consumption of migrant Italian women 
is scarce. 
One study conducted by Margetts et al., (1981) found that most of the Italian 
born migrants had changed their diets since migration. The most notable 
changes were an increase in meat and animal fats and a decrease in starchy 
foods, vegetables and fruits. Italian bom migrants ate more cereal products 
(bread and spaghetti), salami and fish and drank more red wine, but ate less 
beef and potatoes and drank less beer, tea and milk than the Australian-born. 
Italian women consumed more energy than Australian-born, primarily due to 
a higher fat intake. Overall, Italians had lower nutrient intakes than the 
Australians - except for energy and fat. Generally however, the nutritional 
patterns between the two groups were not that much different. 
Analysis of the Australian Bureau of Statistics Household Expenditure Survey 
illustrated that Italian migrants spend more on fruit, vegetables, and bread 
and cereal products than the Australian-born. It should be noted however, 
that expenditure is not necessarily proportional to amount consumed. 
Secondly, the results are skewed further as home produce is not included. 
Impressionistic evidence indicates, that immigrants have higher than average 
use of home produced fruit and vegetables. Another striking difference is the 
larger consumption of oils by the Italian migrants and a lower expenditure on 
margarine (Powles et al., 1990). 
It is difficult to determine patterns of dietary intake of migrant Italians as 
Italy is characterised by large regional variation in dietary patterns: from the 
typical Mediterranean diet (low in total and saturated fat) to a diet more 
typical of northern Europe (high in total and saturated fat). Differences 
between regional consumption of saturated fat (expressed as a percentage of 
total energy) has been found to be as much as 60% (Trevisan et al., 1990). 
The aim of this research project is to devise a tool that will be able to rank 
migrant Italian pre-menopausal women in relation to their phytoestrogen 
intake. 
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2.2 PHYTOESTROGENS 
Currently, an interesting and intriguing issue is the relation between 
nutritional status and menopausal experiences (specifically phytoestrogens) 
and oestrogenic activity (Wilcox et al.,1990). 
"Phytoestrogens are chemical compounds that occur in many plants and 
vegetables and possess oestrogenic biological activity" (Rose, 1992 p 49) 
There is growing evidence that nutritional status and diet can affect the 
excretion of oestrogens in women. (Goldin et al., 1982; Setechell et al., 1984; 
Goldin et al., 1986; Aldercreutz et al., 1991). One hypothesis is that 
phytoestrogens and mammalian lignans and their precursors appear to 
stimulate the production of the sex-hormone-binding globulin in the liver 
which may significantly influence the biological activity of the sex hormones 
(Aldercreutz et al., 1991). 
Studies have shown that urinary excretion of phytoestrogens is higher in 
vegetarians and lower in omnivores and breast cancer patients. Evidence is 
mounting between an inverse correlation between urinary excretion of 
phytoestrogens and fibre intake (Aldercreutz et al., 1991). 
Goldin et al., (1986) found an association between a high-fibre low-fat diet 
and higher faecal oestrogen levels but with lower urinary oestrogen 
excretions. Separating the effect of high fibre intake and dietary fat intake is 
difficult because a high fibre diet tends to be associated with a low-fat diet 
and vice-versa. 
Furthermore, excretion of isoflavonoids (which is a form of phytoestrogen) in 
urine was associated with the intake of soy products in a study on Japanese 
men and women. Soy is rich in isoflavonoid phytoestrogens, particularly 
equol, (Setchell et al., 1984). High levels of isoflavonoid phytoestrogens may 
explain why hot flushes and other menopausal symptoms are infrequent in 
Japanese women who frequentiy eat soy products (Aldercreutz et al, 1991). 
Research and information regarding the effect of phytoestrogen intake in 
humans and foods that contain phytoestrogens is still in its infancy stages. 
The USA National Cancer Institute has classified these compounds as of "high 
interest" as they are potential anti-cancer agents (Aldercreutz et al., 1982). 
Additionally, nutrient intake and phytoestrogen intake may also modulate 
the severity of menopause, as menopause is an oestrogen deficiency state 
(Wilcox et al., 1990). 
Currently, their is limited information on the phytoestrogen content in foods. 
Foods that have been associated with having oestrogenic activity are carrots, 
pulses, liquorice, alfalfa, rice, soya bean, pomegranate, anise oil (Price & 
Fenwick, 1985), soy products and boiled beans (Aldercreutz et aL, 1991), and 
beer (Rosenblum et al., 1992). 
Where the objective of the study is to rank individuals according to their 
phytoestrogen intake a food frequency questionnaire is the most appropriate 
methodological tool. 
2.3 FOOD FREQUENCY QUESTIONNAIRES 
Food Frequency Questionaries (FFQ) have become the primary technique for 
measuring dietary intake in epidemiological studies (Willet 1990, Bingham 
and Nelson 1991, Baghurst 1992, Sempos 1992). 
The aim of a FFQ is to assess the frequency with which certain food items or 
food groups are consumed during a specified time period (Gibson 1990). 
They consist of a food list and a frequency response section which allows 
subjects to report how often each food item was eaten over a specified period 
of time (Willet 1990). 
The advantages of the FFQ is that the cost is low compared with the costs of 
multiple days of dietary records. Mark-scan versions can reduce costs even 
further. There is less respondent burden than keeping dietary records for 
multiple days (Block et al., 1992). FFQ's are often favoured over 24 hour 
recalls as intra-individual variation is minimised. Data collected from a single 
day are often an exaggerated picture of the distribution of usual dietary 
intake (Block et al., 1992). The diet history remains time-consuming and is 
laborious and painstaking to use in studies that have a large number of 
participants (Pietinen, et al., 1988). 
The first FFQ was utilised in Burke's method of data collection in the 1930's 
but, it was not until the 1960's that the FFQ was used as the primary tool. It 
was the preferred system of collecting dietary data as it allowed systemic 
recording and could be used by a non-nutritionist (Medlin & Skinner 1988). 
There are three distinct types of FFQ; 1) classic FFQ, no portion size 
information is given, 2) semi-quantitative, a standard portion is stated on the 
questionnaire for each food listed and the respondent is asked to report on 
frequency in terms of the standard size stated, and 3) quantitative, no 
standard portion size is given but the respondent is asked to supply 
information about their portion size. 
Semi-quantitative questionnaires have become the most popular version as 
they can be self-administered with decreased respondent burden, nutrient 
intake can be computed, and if precoded they can be optically scanned or 
processed quickly, easily and cheaply (Sempos 1991) thereby, adhering to 
many of the restrictions imposed on researchers when collecting dietary 
information. 
The use and acceptance of FFQ in epidemiological research has increased 
(Sempos et al., 1992). The purpose of epidemiological studies is to rank 
individuals according to their dietary intake (Bingham and Nelson 1991) and 
find a relationship with another variable. To estimate total intake, 
questionnaires that include information on serving sizes as well as on 
frequency of consumption need to be utilised. However, these still show 
imperfect agreement (Flegal et aL, 1988). Bergman et al., (1990) found that 
FFQ gave significantly higher estimates for energy, carbohydrate, protein, 
vitamin A, vitamin C, phosphorous, potassium, calcium and magnesium 
compared to a 3-day food record. However, estimates of saturated fat, 
cholesterol, caffeine, sodium intakes and percentage of total energy from 
protein, carbohydrate and fat were not significantly different between the two 
methodologies. Several studies have reported that frequency methods tend to 
overestimate intake (Liu 1992). 
It has been argued that due to the design of FFQ (limited core foods and 
foods grouped together) information generated is not similar to daily food 
records or 24 hour records. The questionnaires do not provide information 
about the intake of individual foods eaten together, food preparation 
methods, type of food, brand names, source of food, time and day eaten, and 
cultural diversity. In favour of the FFQ, they do acknowledge that they can 
provide a better representation of alcohol consumption, and are able to 
identify foods that are never eaten (Sempos et al., 1992). 
" The FFQ appears relatively imprecise for estimating absolute intakes but 
useful for identifying groups at extremes of intake and monitoring trends in dietary 
patterns over time." (Zulkifli and Yu, 1992 p. 683). 
The FFQ has been defended by Baghurst (1992) as there is no "gold standard" 
to compare the collected data to. The limitations that Sempos and his 
colleagues identify as shortcomings to the FFQ can be overcome when 
constructing the questionnaire. If particular factors or nutrients are of interest 
they can be addressed through their design. Sempos and his colleagues (1992) 
state that FFQ are appropriate to meet limited and pre-defined objectives. 
Block et al., (1992) suggest that questionnaires may produce more accurate 
estimates and ranking if the food lists are not so long. Long food lists promote 
over-estimation of frequency. Portion size assumptions should be based on 
population data, and respondents should be asked to report consumption in 
terms of small, medium, or large, as respondents have difficulty in being able 
to judge the precise amount that they consume. 
The FFQ is reliant on sound knowledge of the population's food intake 
behaviour, nature of the food supply and key foods contributing to the intake 
of macro and micro - nutrients or non-nutritive substances. The FFQ needs to 
be tailored for the population of interest and purpose of the study (Baghurst 
1992). 
2.4 FFQ DEVELOPMENT 
Several approaches have been utilised to compile a FFQ. One method is to 
examine published food composition tables and identify the foods that 
contain significant amounts of the nutrient being investigated (Willet 1990). 
Another approach is to conduct a step-wise regression analysis on 
individual's dietary intake data to determine the food list in the FFQ (Willet 
1987). For a food item to be included into the FFQ using this equation it must 
have; 1) been used by an appreciable number of individuals, 2) contain a 
substantial amount of the nutrient(s) of interest and 3) to be discriminating, 
the use of the food must vary from person to person. To conduct this a 
separate step-wise multiple regression analysis for each nutrient with the total 
nutrient intake as the dependent variable is used. The computer algorithm 
identifies the food that explains the most between person variance in nutrient 
intake as the first independent variable, the food that explains the most 
variance not accounted for by the first food as the second independent 
variable etc. This analysis identifies the foods that discriminates individuals. 
The limitation of using this calculation is that it requires a large sample size, 
approximately 1000-2000 food items to avoid foods being "statistically 
significant" on the basis of chance alone. 
A different approach to constructing a FFQ that Block et al., (1986), Howe and 
colleagues (1986), Stryker (1987) and Hankin (1968) used was based on open 
ended data collection. They obtained food records from previous studies (24 
hour recall or comprehensive diet history) from a sample population to 
identify food items. Utilising open-ended data is valuable in selecting the 
food list and also the portion sizes which accompanies the food list in the 
questionnaire (Hankin 1968; Block et al., 1986). This is particularly useful for 
ethnic minority or migrant groups as information on familiar food items will 
be obtained (Willet 1991). 
The FFQ Block and colleagues (1986) developed was derived from data 
collected in the Second National Health and Nutrition Examination Survey 
(NHANESII). The survey collected 24 hour dietary recalls from 11 658 adults. 
Data collected provided information on generic and brand names, method of 
preparation, and information on amounts of food eaten (determined by using 
three dimensional food models). From this data 2 244 different food codes 
were grouped into 147 conceptually similar food items. Conditions that were 
considered when grouping foods together included; conceptual similarity, 
respondent's ability to make necessary distinctions, similarity in nutrient 
content (per usual serving size), importance of a particular food to correctly 
classify an individual with respect to nutrient intake, and the approximate 
number of persons at risk of such misclassification. 
Foods were included in the list if they made an important contribution to 
population intake for energy and each of the nutrients being investigated. The 
total nutrient consumed by the population is estimated by the weighted sum 
of the nutrient in all servings of all foods reported. The per cent contribution 
provided by a particular food was then determined (Block, Dresser, Hartman 
& Carroll 1985). For example to determine the contribution of oranges to 
vitamin C intake for the population; 
total vitamin C provided by oranges 
X 100 
total vitamin C provided by all the foods 
The food list was further augmented to ensure adequate assessment of dietary 
fibre, cruciferous vegetables and foods with potential health implications. The 
final food list represented 93% of energy and at least 90% of the other 
nutrients reported in the 24-hour recall. This ensures adequate capture of a 
variety of nutrients (Block et al., 1986). 
In this type of analysis individual intake is ignored as information is pooled 
and then examined. An advantage of this approach is that important 
contributors to nutrient intake are unlikely to be missed. However, many 
arbitrary decisions are made in grouping food items together (Willet 1990), 
thus losing the significance of obtaining extensive open-ended data. 
Batcher & Nichols (1984) utilised this developmental technique, using the 
percentage contribution of each food to the total nutrient intakes of all 
individuals in the survey, to identify the important food sources of nutrients 
in the American diet. 
This approach of developing a food list for a FFQ is similar to Howe, 
Harrison and Jain (1986) construction of a short diet history for assessing 
dietary exposure to N-nitrosamines. A full diet history questionnaire was 
given to 246 subjects. This produced 967 different food items. The percentage 
contribution of each of these food items to each of the 7 nutrients investigated 
were computed and sorted in order of decreasing contribution. Thirty-one 
food items were found to be able to assess nutrient intake in individuals. 
A modification of the open-ended approach to construct a FFQ is to tally 
foods from the diet recalls or records without calculating nutrients. This 
allows information to be gained regarding the familiar names and description 
of foods, in addition a tally of portion sizes of foods can be developed. 
Whether a food makes a significant contribution to diets depends upon the 
frequency and quantity of the food eaten. This method is particularly useful 
for migrants and ethnic minority groups (Willet 1990). 
As the study being investigated is for a migrant group an open-ended data 
approach, similar to Block and colleagues's (1985) is most appropriate. 
Tallying all of the foods consumed will disclose familiar foods and determine 
which foods are major contributors to nutritional intake. Willet's procedure 
utilising step-wise regression requires a large food list with detailed 
information about the food eaten. 
2.5 NUMBER OF FOOD ITEMS 
The respondent burden time is an important factor to consider when 
developing FFQ. Long questionnaires, particularly in combination with 
numerous other areas of investigation being asked at the same time, can 
increase the burden of the respondent. 
There are a number of questionnaires that have developed for different 
purposes, with varying number of food items. The Victorian Nutrition Survey 
utilised a questionnaire that included a list of over 180 food and beverage 
items plus extensive qualitative and quantitative questions regarding food 
preparation, cooking and eating habits (Baghurst, Crawford, Worsley et al., 
1988). 
Block et al., (1990) developed a briefer questionnaire (60 food items) that took 
approximately 17 minutes to complete. This brief questionnaire is based on 
Block's original FFQ (100 food items) which takes 25-35 minutes to complete. 
The brief questionnaire estimated a wide range of nutrients similar to the full 
length questionnaire. The authors conclude that the full version does produce 
better nutrient estimates however, when time is limited the brief 
questionnaire produces valid results. 
Pietinen et al, (1988) similarly concluded that there is only a marginal 
increase in validity of the longer FFQ when compared to a shorter 44-item 
questionnaire. The main reason why a short list of foods can account for a 
large proportion of the variation intake is that a short FFQ will co-vary with 
other foods not listed. For example, individuals who eat fruit are likely to eat 
a variety of fruit, so whether a long or short list of fruits are provided will 
produce a similar result (Horwath 1990). 
Byers et al., (1985) investigated how many foods would be required in an 
abbreviated dietary interview in order to properly rank individuals in an 
epidemiological study. An extensive food frequency completed by 1 682 
individuals was the basis for analysis and construction of a shorter food 
frequency. One-hundred and twenty eight food items were provided by these 
individuals. The percentage contribution of each of the food items for each of 
the six nutrients that were investigated was derived. In addition, a step-wise 
multiple regression analysis was then used. They concluded that a short list of 
food items is all that is required to account for most of the variability in the 
nutrient of interest. 
2.6 PORTION SIZES 
Including the portion size on FFQ has been a controversial topic (Willet 1990). 
It is advantageous to incorporate portion sizes as they can increase clarity to 
the question. For example; how often do you drink milk? This question is 
difficult to answer, does it refer to milk - in coffee, in cereal, milkshakes or 
just plain milk? But if "how often do you drink a glass of milk?" was asked 
there would be less ambiguity, better representation of intake and decreased 
frustration by the respondent. However, when the food item does not have a 
natural unit, (eg meat), portion sizes have been found to be ignored (Willet 
1990). 
Determining the portion size is a critical aspect in the development of the 
FFQ, as it influences the results of food consumption. Individuals have 
difficulty in determining portion sizes, and every individual eats a different 
portion size. (Horwath 1990). 
The primary method in determining the portion size is to use commonly used 
units, for example a slice of bread or a glass of milk. However, difficulties 
arise for foods that do not have natural units. Baghurst and Record (1983) 
determined standard serving sizes from data of previous weighed diet diaries 
together with standard serve sizes as given by Thomas and Corden in the 
Tables of Composition of Australian foods (1970). The most customary 
approach is to calculate the frequency of the portion sizes provided by 
open-ended data from a previous study and determine the median portion 
size (Willet 1987, Flegal et al., 1988). 
Standard portion sizes may increase agreement in estimated group mean 
energy intake between FFQ and food records however, their ability to rank 
individuals is decreased as it introduces additional difference between 
respondents (Flegal et al., 1988). 
Specifying "small", "medium" and "large" portion on the questionnaire 
produces more valid results than only one standard portion. Block et al., 
(1990) found that if portion sizes are ignored and all portions are assumed to 
be "medium", 35 food items correlated poorly with a 7-day food record but 
when small, medium or large was specified there was a better correlation 
with only 10 food items. 
Attempts to achieve more precision in portion sizes does not appear to be 
useful in improving nutrient estimates. Making the respondent generate the 
portion size in household measures does not increase validity, as this method 
is open to considerable error (Block et al., 1990). 
2.7 FREQUENCY SECTION 
The major factor that determines the relative validity of the FFQ is the 
accuracy of the frequency estimation. Improving the accuracy of the portion 
size estimates is relatively less important (Flegal et al, 1988). 
To obtain accurate reporting of food consumption on the FFQ requires 
making mental estimates. Frequency is more difficult to measure than serving 
size and inaccurate reporting produces erroneous results. For example ice 
cream might be eaten once a month by one person and once per day by 
another, a 30 fold difference. It is unlikely that there would be a 30-fold 
difference when estimating portion sizes (Flegal et al., 1988). 
Determining the frequency section is thus critical to the validity of the FFQ. 
Utilising pre-defined categories which encompass several levels of frequency 
such as 3-4 times per week is traditional. However, Willet et al., (1987) 
suggests to limit the range within each frequency section category to a factor 
of 2 or less. 
It has been suggested that estimates may be increased by asking the 
respondent to enter a number under headings for day, week, month and year 
rather than utilising pre-defined categories (Flegal et al., 1988). 
Utilising the FFQ daily nutrient intake can then be calculated using the 
formula by Baghurst and Record (1983); 
Nutrient = frequency of X respective X relevant 
intake/day dietary item serve size content / lOOg 
That is, the nutrient intake an individual consumes is found by multiplying 
the frequency of each dietary item by the stated serve size multiplied by the 
relevant nutrient (being analysed) content per 100 grams. For example; five 
(frequency) slices (serve size) of bread per day multiplied by the amount of 
dietary fibre in 100 g of bread. This answer would then be added with other 
food items that contain dietary fibre, to obtain the total intake of dietary fibre. 
2.8 VALIDITY AND REPRODUCIBILITY 
Over the past decade there has been considerable debate about whether the 
FFQ actually achieves the purpose it was designed for. Its validity and 
reproducibility has been questioned and many studies have been conducted 
to answer these concerns (Horwath 1990). 
Validity refers to whether the method or tool measures what it attempted to 
measure that is how accurate are the results. Reliability or reproducibility 
refers to whether the instrument will produce consistent results under the 
same conditions (Zulkifli and Yu, 1992). 
There is general agreement that the FFQ has adequate test-retest reliability 
(Hankin et al., 1968; Pietinen et al., 1988) and the FFQ represents a convenient 
technique for the measurement of dietary intake in epidemiological studies 
(Rohan et al., 1987). However, there is no consensus pertaining to the validity 
of FFQ. 
In several studies there have been high correlations for both food and 
nutrients between the FFQ and the traditional diet history (Byers et al. 1985; 
Howe et al. 1986; Willet et al. 1987; Pietinen et al. 1988; Salviniv 1989; Block et 
al. 1990). In comparison Flegal et al. (1988) and Stuff et al. (1983), have found 
poor correlations when validating FFQ. This could be attributed to the broad 
response categories used (Horwath 1990), or the inaccurate and highly 
variable reporting of frequency of intake (Sempos et al., 1992). 
The performance of a questionnaire depends on 1) how accurately an 
individual can report on frequency of consumption and portion sizes, and 2) 
how adequate is the food list itself and its associated quantitation. These 2 
questions need to be addressed separately. Validation studies can only 
address the issue of whether the food list and quantitation adequately 
represent individual's nutrient intake, once this is established then validation 
of the human component can be assessed (Block 1986). 
The Block et al., (1985) FFQ has been validated with a number of population 
groups and has been shown to produce food ranking of individuals but also 
accurate estimates of mean intake (Block and Subar 1992). 
Bergman, Boyungs and Erickson (1990) compared a FFQ with a 3-day diet 
record and found that FFQ have limited accuracy if the study population eats 
a wide variety of foods. Foods consumed infrequently are often recalled with 
the least accuracy. In this study at least half of the reported foods were eaten 
less often than once per week. Therefore, on this basis they concluded that 
FFQ have limited accuracy. However, in their questionnaire only 47% of food 
items were selected by the subjects. This raises the question of whether this 
particular FFQ was appropriate to the group it was validated with. 
In summary, the FFQ method of diet and food assessment can produce 
reliable and valid results if the questionnaire is specifically designed for the 
population being studied and considers the recommendations of previous 
research on food frequency questionnaires. 
2.9 FOOD COMPOSITION TABLES 
Analysis of dietary data is influenced by the quality of the food composition 
data used to calculate nutrient intake (Guthrie 1989). Currently, there is no 
food composition data system that exists that provides complete and 
systematic nutrient and non-nutrient information of food consumption. Many 
foods commonly consumed have not been analysed. Although food 
composition data bases can provide reliable representative data of their 
particular population (Sorrenson et al., in Rand et al., 1987). 
In 1987 a computer base program (NUTTAB) was released which provided 
Australian food composition data along with data modified from British data 
from Paul and Southgate's revision McCance and Widdozvson's The composition 
of food. This allowed for a common tool to be used in dietary analysis in 
Australia. Since 1987, it has been updated annually to include new Australian 
food composition data as they have become available from food analyses 
(English and Lewis 1991). 
Even though the majority of foods found on NUTTAB are now derived from 
Australian analytical tests, there is little difference between the estimation of 
nutrients between the Australian and U.K. food composition tables. The 
greatest differences between the two databases are for beta-carotene and 
calcium. For beta-carotene the U.K. data gave a higher estimation of intake. 
Calcium intake also differed considerably as the U.K. data yielded 7.6 percent 
of people to be below 70 percent of the RDI but the Australian database 
estimated only 12.7 percent (Record and Baghurst 1993 abstract). 
There are limitations to them to all tools of measurement. Food composition 
tables are not excluded from this fact. Training is required to ensure that the 
food tables are utilised correctly. Abbreviated food descriptors or abbreviated 
food tables can lead to ambiguity, so computer programs which include the 
use of food tables need to be user-proof (Baghurst & Baghurst 1990). 
The nutrient variability between individuals is lost to some degree when 
utilising food composition data bases. The nutrient values of each food in the 
databases are derived from analysing different samples of the food item and 
then determining an approximate value (Beaton 1992). Therefore, variation 
between different samples of the food item is lost. Food grown in different 
soils, regions or home-grown foods are likely to differ in their nutrient 
content however, food composition tables will only have the average nutrient 
content of each food item. It considers all of the varieties of a particular food 
item to have exactly the same nutrient profile. 
Food composition data provide information on a range of nutrients. However, 
currently there is little available data on the phytoestrogen content of foods. 
The aim of this study is to rank individuals according to their phytoestrogen 
intake. Research has shown a link between dietary fibre intake and 
phytoestrogen content of foods (Aldercreutz et al, 1991). Thus, phytoestrogen 
intake can be gauged by analysing dietary fibre intake. The shortcomings of 
this link can be overcome by utilising an extensive FFQ that covers the intake 
of a broad range of nutrients, thereby minimising the chance that foods that 
contain phytoestrogen are omitted (Block at al, 1986). The ability of a FFQ to 
achieve this will be addressed in the discussion. 
Conclusion 
In this study a FFQ is derived which addresses the phytoestrogen and the 
nutritional intake of a sample of peri-menopausal Italian women in the 
lUawarra. The FFQ was the chosen tool as it is able to rank individuals 
according to their dietary intake. As research on the phytoestrogen content of 
foods is limited, it is advantageous to have an extensive questionnaire which 
will be able to address a broad range of nutrients, should they become of 
particular interest in the future. A questionnaire developed specifically for 
the target group would provide a better representation of the population's 
food intake and enhance the capability of the FFQ to produce valid and 
reproducible results. 
CHAPTER 3 
MATERIALS AND METHOD 
To develop the FFQ a research assistant collected four 24-hour recalls from 52 
migrant Italian pre-menopausal women. That is, a total of 208 24-hour recalls. 
Data was collected on generic food names, method of preparation and portion 
sizes of each of the foods reported (utilising three-dimensional food models). 
Food items that were currently in the house, that is in either the pantry, 
refridgerator, freezer, home-garden or cantina (cellar) were recorded to form 
a food inventory list. 
3.1 Deriving the food list: 
For each subject the average of the four 24-hour recalls was calculated to 
provide a mean daily food intake. This step reduces the effect f 
inter-individual variation which is associated with 24-hour recalls and 
maximises nutrient assessment (Liu 1992). In effect, 52 data sets were 
available for further analysis. 
The 52 data sets (average for each individual) were then added together and 
the frequency for each food item determined. This provided information on 
foods that are commonly consumed. However, it did not consider the nutrient 
composition of the foods, thereby limiting its ability to provide an estimation 
of nutrient intake. A food item that is eaten infrequently, may however, 
represent a large percentage of a specific nutrient. For example; chestnuts 
may not be high on the frequency of foods reported but because of its high 
dietary fibre content it contributes significantly to total dietary fibre intake. 
To alleviate this problem each food item and the associated frequency and 
portion size was analysed using a nutrient database. This allows, each food's 
contribution to nutrient intake to be considered. This approach may lead to 
the inclusion of infrequently eaten foods, if their nutrient content results are 
important sources of a specific nutrient(s). It addition it also considers foods 
with small nutrient density of any specific nutrient(s), but are eaten 
frequently. Because they are consumed frequently they contribute 
significantly to that nutrient(s) dietary intake. This approach of collating the 
data is similar to the methodology that Block and colleagues (1986) utilised in 
the development of their food frequency questionnaire. 
The food items were analysed utilising DIETl database (which is based on the 
Australian NUTTAB). Some foods however, did not have Australian nutrient 
profiles. Where appropriate, recipes were entered into the database to derive 
the nutrient profile (eg.,suppli). In other instances, the nutrient profile of 
foods were found in the American Agriculture Handbook #8 (eg.,grissini). 
Where a nutrient profile was unable to be obtained for a food it was matched 
with a food of a similar composition. For example, no nutrient profile was 
available for spatchcock, however, quail which is of a similar composition 
had a nutrient profile thus, they were grouped together. 
After the total of each food item and the amount consumed was entered into 
the nutrient database, each food item was ranked in order of their 
contribution to energy, protein, carbohydrate, fat, saturated fat, 
monounsaturated fat, polyunsaturated fat, dietary fibre, carotene, calcium 
and vitamin C. 
Ranking was determined by dividing the amount of each nutrient in each 
food by the total amount of that nutrient consumed by the sample. The total 
amount of a nutrient consumed by the sample is the sum of that nutrient in all 
servings of all foods reported. 
For example; 
total nutrient (eg.,dietary fibre) 
provided by food y (eg., bread) 
total nutrient (eg., dietary fibre) 
provided by all foods 
xlOO 
A list of foods that contributed to each of the nutrients specified was derived. 
The top 90 percent of foods that contributed to the total intake of each nutrient 
then made up the questionnaire. For example; 90 percent of foods that 
contributed to monounsaturated fat intake, 90 percent of foods that 
contributed to vitamin C intake etc. Ensuring an adequate capture of all of the 
specified nutrients and energy intake enhances the capture of a wider range 
of nutrients which may become of more interest in the future (Block et al ., 
1986). 
The food list was then modified to group foods together that were of similar 
nutrient content. This would lessen the burden on the respondent as the 
number of food items decreases whilst ensuring the FFQ is conceptually easy 
for the respondent to answer. For example; chips and "twisties" were placed 
as the same line item; as were chocolate milk and flavoured milk. 
Once all of the food items were classified under food items that were 
available on the nutrient database and analyses performed, the process 
needed to be reversed. That is, the food items that did not have their own 
nutrient composition and were analysed under a food that had a similar 
composition, needed to be acknowledged. For example, quail needed to be 
mentioned next to spatchcock. 
Food Inventory Lists 
To cross-check the food list to ensure that foods consumed by the population 
appeared on the food list, the food inventory data were analysed. The food 
inventory lists were tallied to determine the presence of different food items. 
The foods that appeared frequently in the inventory list were checked to 
ensure that they appeared on the food list. The food list was then checked to 
ensure foods that were known to be particularly high in phytoestrogens were 
included. If they were not included they were added to the list. 
3.2 Portion sizes 
Portion sizes increase the accuracy of nutrient estimate. For foods that have a 
natural unit this was stated (eg; slice of bread). However, for foods that do 
not have a natural unit the portion sizes of all of the servings of that food 
were ranked. The median serving size was then determined in the most 
commonly used measure or the measure that appears to be the easiest for 
respondents to conceptualise, for example 2 scoops of icecream rather than 60 
g icecream. In some cases two units of measure were necessary in order to 
increase the perception of the serving size; eg., glass milk and 250 ml milk. 
3.3 Frequency section 
The accuracy of the frequency estimates is the key step in increasing the 
relative validity of the questionnaire. Rather than having pre-defined 
categories, allowing respondents to enter a number under the headings of 
day, week, month or in the last three months maximises nutrient assessment 
(Flegal et al., 1988). 
C H A P T E R 4 
R E S U L T S 
The food items reported in the 208 24-hour recalls from the sample of migrant 
Italian women, were entered onto a spreadsheet. The mean daily food intake 
for each individual was determined by dividing the total of the four 24-hour 
food recalls by four. The mean daily food intakes for each individual were 
then tallied in order of the most frequently reported item to the least 
frequently reported food item. A list of 315 food items was derived from the 
24-hour recalls. The foods most frequently reported were water, bread and 
sugar (refer to Appendix 1). The results showed that margarine was 
consumed more times than butter; whole milk was reported more times than 
the lower fat varieties; white bread was also reported considerably more than 
the wholemeal varieties, in this sample group. 
Bolognaise sauce was the most commonly reported sauce and meat dish of 
this sample of Italian women. Other highly reported meats were the 
processed meats; ham, salami and mortadella. Pears, apples, bananas and 
peaches were the most commonly reported fruits. Whereas for vegetables; 
tomatoes, lettuce and broccoli were frequently consumed (see Appendix 1). 
The reported food items along with their respective serving portions were 
then analysed to determine their nutrient composition. As stated previously, 
the phytoestrogen content in food is not available but it has been associated 
with dietary fibre intake. Hence, the food items that contributed to dietary 
fibre intake in the sample was determined. 
Table 1 presents data on the foods which are the top 25 contributors of dietary 
fibre intake. Refer to appendix 2.1 for the food items that make up 90 percent 
of dietary fibre intake. This data shows the amount of fibre (in grams) in the 
food items (that is, the amount of dietary fibre in the foods per 100 g x portion 
size X frequency), and the percentage contribution of each food item to the 
total sample's intake of dietary fibre. 
TABLE 1: Major contributors of dietary fibre intake 




1 minestrone 91 8.410 
2 pears 73 6.747 
3 • bread,white 58 5.360 
4 apple 49 4.529 
5 all-bran 42 3.882 
6 bread roll white 40 3.697 
7 endive,raw 32 2.957 
8 broccoli,boiled 29 2.680 
9 lettuce,cos,raw 29 2.680 
10 banana 28 2.588 
11 bread, wholemeal 26 2.403 
12 coffee black,inst,rtd 25 2.311 
TABLE 1: (continued) Major contributors of dietary fibre intake 
RANKING FOOD ITEM FIBRE PERCENT OF 
(grams) TOTAL FIBRE 
13 spinach 24 2.218 
14 potatoes 21 1.941 
15 gnocchi 21 1.941 
16 pasta,white 19 1.756 
17 bean,green 19 1.756 
18 bean,haricot / cannellini 19 1.756 
19 oranges 18 1.664 
20 lasagne 18 1.664 
Sixty food items made up 90 per cent of dietary fibre intake. Surprisingly, 
instant roasted coffee is the 12th item listed providing 2 per cent of dietary 
fibre intake. This is due to the high consumption rates. It should be noted that 
the dietary fibre content of coffee is from overseas data as published by 
English and Lewis in Nutritional Value of Australian Foods (1990). 
Minestrone contributed, the most dietary fibre for a food item, 8 per cent. 
Twenty-four different fruits were reported and 20 different vegetables were 
reported as items that were eaten alone or as an accompaniment to a meal. 
That is, vegetables in mixed dishes may not necessarily be included here. 
Pears, apples and bananas are the fruits that contribute the most dietary fibre, 
due to a high frequency of consumption. All fruits together contribute 24 per 
cent of dietary fibre intake, slightly more than vegetables which provided 23 
per cent of dietary fibre (see table 2 and 3). 
































Food item Percent of total 
intake 






orange juice,comm 0.18 
orange juice 100% 0.18 
watermelon 0.09 
TOTAL 25% 
Table 3: Contribution of vegetables to dietary fibre intake 
Food item Percent of total Food item Percent of total 
intake intake 
endive 2.96 peas 0.65 
broccoli 2.68 pumpkin 0.55 
lettuce 2.68 fennel 0.55 
spinach 2.22 eggplant 0.37 
potatoes 1.94 beetroot 0.18 
green beans 1.76 cabbage 0.18 
cannellini bean 1.76 sweet potato 0.18 
tomatoes 1.39 cucumber 0.09 
cauliflower 0.83 snowpea 0.09 
carrots 0.73 bean sprouts 0.09 
TOTAL 24% 
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Other nutrients were analysed to enable the FFQ to be less specific and 
provide information on a broad range of foods, should further research 
indicate that phytoestrogens are more strongly associated with another 
nutrient. 
The following tables present data on foods which were the major contributors 
of energy, carbohydrate, protein, total fat, saturated fat, polyunsaturated fat, 
monounsaturated fat, vitamin C, carotene and calcium. Again, the amount of 
that nutrient in the food and the percentage of the food to the sample's total 
intake were calculated 
Table 4 presents data on foods which were the major contributors of 
kilojoules from the food items reported in the 24-hour recalls. A list of 101 
foods represents 90 per cent of total kilojoule intake (refer to appendix 2.2). 
Olive oil leads the list contributing 12 per cent of total kilojoules. White bread 
follows providing 5.5 per cent of total energy. Cheddar cheese, white 
breadrolls and full-cream milk are also major contributors of energy. 
TABLE 4: Major contributors of kilojoule intake 
RANKING FOOD ITEM KILOJOULES PERCENT OF 
TOTAL KJ 
1 oil,olive 49046 12.020 
2 bread,white 22517 5.519 
3 cheese,cheddar 19175 4.700 
4 bread roll,white 14120 3.461 
5 milk,whole 9875 2.420 
6 salami 8526 2.090 
7 rice,white boiled 8198 2.009 
8 butter 7298 1.789 
9 pork ribs 6899 1.691 
10 pear 6734 1.650 
11 sauce,bolognaise 6375 1.562 
12 beef burger,rissole 6367 1.560 
13 biscuit,plain sweet 5676 1.391 
14 gnocchi 5656 1.386 
15 confectionary bars 5434 1.332 
16 wine,white 5374 1.317 
17 Pasta 5159 1.264 
18 Apple 5086 1.247 
19 veal,legsteak,fried 5000 1.225 
20 margarine,poly. 4898 1.200 
Coffee only contains negligible amount of energy but because of its high 
frequency of consumption it appears as the 100th food item (see appendix 
2.2). Despite its surprise appearance on the list it still underestimates the role 
of this beverage as an energy source. Sugar and milk - that is usually added -
is not included in the analysis. Milk added to coffee was calculated 
separately, and is the 28th item listed which is just behind sugar (which is 
primarily made up from the sugar added to beverages). Thus, the 
contribution of coffee to energy intake in this population is highlighted. 
Table 5 presents the predominant sources of carbohydrates. White sliced 
bread and white breadrolls provide 18 per cent of total carbohydrate intake. 
Surprisingly, rice provides more carbohydrates than pasta. Pasta (along with 
bread), being the most renown carbohydrate source for Italians. Pears and 
apples are the most commonly eaten fruits and contribute significantly to 
carbohydrate intake. Together with bananas and grapes, these fruits 
contribute to 12 per cent of total carbohydrate intake. Simple sugar, soft drink 
and chocolate bars are also within the top 11 food items for carbohydrates. 
Seventy-seven different food items provide 90 per cent of carbohydrate intake 
(refer to appendix 2.3). 
TABLE 5: Major contributors of carbohydrates 
RANKING FOOD ITEM CARBOHYDRATES PERCENT OF 
(grams) TOTAL CHO 
1 bread,white 1023 11.048 
2 bread roll white 632 6.825 
3 rice,white 439 4.741 
4 pears 402 4.341 
5 apple 302 3.261 
6 gnocchi 271 2.927 
7 pasta white 255 2.754 
8 sugar 245 2.646 
9 banana 242 2.613 
10 biscuit,plain sweet 213 2.300 
11 soft drink cola based 211 2.279 
TABLE 5: (continued) Major contributors of carbohydrates 
RANKING FOOD ITEM CARBOHYDRATES PERCENT OF 
(grams) TOTAL CHO 
12 confectionary,bars 195 2.106 
13 juice,drink,orange 190 2.052 
14 potato,unsp,raw,peeled 174 1.879 
15 milk,whole 168 1.814 
16 grapes 159 1.717 
17 bread, wholemeal 158 1.706 
18 special K 154 1.663 
19 cake,plain,comm 145 1.566 
20 polenta 138 1.490 
Eighty six food items produce 90 per cent of protein intake (refer to appendix 
2.4). Table 6 presents data on the top 25 food items that contribute to protein 
intake. Staying with the traditional Italian food habits, bread and cheese are at 
the top of the list as sources of protein. The varieties of salami, ham and 
mortadella contribute 4 per cent of protein intake. Veal and mince meat 
(including bolognaise sauce) are the major meat contributors of protein 
intake, together providing 14 per cent. 
TABLE 6: Major contributors of protein 
RANKING FOOD ITEM PROTEIN PERCENTAGE 
(g) INTAKE 
1 cheese,cheddar 








TABLE 6: (continued) Major contributors of protein 
RANKING FOOD ITEM PROTEIN PERCENTAGE 
(g) INTAKE 
4 bread roll white 127 3.144 
5 veal,crumbed,fried 122 3.021 
6 milk,whole 120 2.971 
7 pork ribs 108 2.674 
8 sauce,bolognaise 105 2.600 
9 salami 103 2.550 
10 beef burger,rissole 95 2.352 
11 chicken,unsp,rot,comm. 89 2.204 
12 cheese,parmesan 87 2.154 
13 soup,minestrone 81 2.005 
14 fish,uns,crumbed 74 1.832 
15 veal b'less,unsp 73 1.807 
16 pizza,thick crust,comm 59 1.461 
17 milk,skim fluid 57 1.411 
18 beef,topside,roast 52 1.287 
19 quail 51 1.263 
20 chicken,b'less,unsp,bkd,ls 49 1.213 
Table 7 presents the food items which are the foremost sources of total fat. 
This is followed by tables 8, 9 and 10 which respectively acknowledge the 
foods that are the major sources of saturated, monounsaturated and 
polyunsaturated fats in these Italian women. 
Twenty-eight per cent of total fat intake is attributed to olive oil. It is the 
highest contributor of total fat, monounsaturated fat and polyunsaturated fat. 
The major contributors of total fat is very similar to saturated fat. Cheddar 
cheese, olive oil, butter, whole milk, and salami being the five highest 
contributors for total fat and saturated fat (tables 7 and 8). Olive oil, cheddar 
cheese and salami are also the major contributors of monounsaturated fat 
(table 9), whereas for polyunsaturated fat, olive oil followed by margarine 
and tuna are the major contributors (table 7). 
TABLE 7: Major contributors of total fat intake 




1 oil,olive 1326 28.207 
2 cheese,cheddar 385 8.190 
3 butter 197 4.191 
4 salami 179 3.808 
5 milk,whole 138 2.936 
6 pork ribs 137 2.914 
7 margarine,poly 132 2.808 
8 sauce,bolognaise 113 2.404 
9 beef burger,rissole 110 2.340 
10 cheese,parinesan 74 1.574 
11 cream,thickened 64 1.361 
12 confectionary,bars 55 1.170 
13 chicken,unsp,rot,comm 55 1.170 
14 milk in coffee 54 1.149 
15 bread,white 54 1.149 
16 cheese,ricotta 51 1.085 
17 biscuit,plain sweet 49 1.042 
18 cake,plain,comm 47 1.000 
19 nuts,mixed,salted 43 0.915 
20 tuna s'wich type,can oil 43 0.915 
TABLE 8: Major contributors of sattirated fat 




1 cheese,cheddar 256 15.773 
2 oil,olive 186 11.460 
3 butter 118 7.270 
4 milk,whole 92 5.669 
5 salami 58 3.574 
6 cheese,pariiiesan 49 3.019 
7 pork ribs 47 2.896 
8 beef burger,rissole 45 2.773 
9 cream,thickened 43 2.649 
10 sauce,bolognaise 39 2.403 
11 milk in coffee 36 2.218 
12 cheese,ricotta 34 2.095 
13 confectionary,bars 32 1.972 
14 biscuit,plain sweet 24 1.479 
15 cake,plain,comm 22 1.356 
16 margarine,poly 20 1.232 
17 beef sausage,cooked 18 1.109 
18 chocolate spread 17 1.047 
19 pizza,thick crust 16 0.986 
20 chicken,unsp,rot,comm 15 0.924 
TABLE 9: Major contributors of monounsatiirated fat 




1 oil,olive 925 43.384 
2 cheese,cheddar 99 4.643 
3 salami 91 4.268 
4 pork ribs 65 3.053 
5 butter 63 2.955 
6 beef burger,rissole 52 2.439 
7 sauce,bolognaise 48 2.251 
8 margarine,poly 46 2.157 
9 milk,whole 35 1.642 
10 nuts,mixed,salted 28 1.313 
11 suppli 27 1.266 
12 chicken,unsp,rot,comm,LS 26 1.219 
13 beef sausage,cooked 20 0.938 
14 cake,plain,comm 19 0.891 
15 cheese,parmesan 19 0.891 
16 biscuit,plain sweet 19 0.891 
17 pork b'less 18 0.844 
18 confectionary,bars 18 0.844 
19 cashew 17 0.797 
20 minestrone 17 0.797 
TABLE 10: Major contributors of poljomsaturated fat 




1 oil,olive 148 27.256 
2 margarine,pol)mns. 60 11.050 
3 tuna s'wich type,can oil 25 4.604 
4 sauce,bolognaise 21 3.867 
5 bread,white 19 3.499 
6 salami 16 2.947 
7 pork ribs 14 2.578 
8 bread roll white 11 2.026 
9 mayonnaise 11 2.026 
10 nuts,mixed,salted 11 2.026 
11 cheese,cheddar 10 1.842 
12 fish,uns,crumbed,fried 9 1.657 
13 pizza,thick crust,comm 7 1.289 
14 beef burger,rissole 7 1.289 
15 veal,crumbed,fried 6 1.105 
16 walnut 5 0.921 
17 chicken,unsp,rot,comm 5 0.921 
18 butter 5 0.921 
19 panettone 5 0.921 
20 sauce,tomato-based 5 0.921 
Butter contributes approximately four per cent of total fat intake compared to 
polyunsaturated margarine contributing three per cent even though the 
frequency of margarine consumption was higher. This is due to different 
serving sizes. 
Surprisingly white bread appears as the fifth major contributor of 
polyunsaturated fat, this is due to the frequency of consumption rather than 
by the amount of polyunsaturated fat contained in bread. On the other hand, 
pork ribs is infrequently consumed but is a major contributor to total fat 
intake and each of the other fat varieties. 
Monounsaturated fat has 48 food items that are responsible for 90 per cent of 
intake (refer to appendix 2.6), polyunsaturated and saturated fat have slightly 
more food items (52 and 51 items respectively) (refer to appendix 2.6 and 2.8). 
Overall, 57 food items contribute to the total fat intake (refer to appendix 2.5). 
Table 11 displays the chief sources of vitamin C intake. Only 25 food items 
provide 90 per cent of vitamin C intake. Commercial orange juice drink leads 
the list followed by broccoli, oranges and 100 per cent orange juice. The 
orange juices together contribute 20 per cent of vitamin C intake. 
TABLE 11: Major contributors of vitamin C intake 
RANKING FOOD ITEM VITAMIN C PERCENT OF 
(mg) TOTAL VITAMIN C 
1 juice,drink,orange,comm 928 14.397 
2 broccoli,boiled 597 9.262 
3 orange,unsp,raw,peeled 476 7.384 
4 juice,orange 100% 379 5.880 
5 capsicum 300 4.654 
6 potatoes 297 4.608 
7 cauliflower 290 4.499 
8 kiwifruit 270 4.189 
9 endive,raw 259 4.018 
10 tomatoes 232 3.599 
TABLE 11: (continued) Major contributors of vitamin C intake 
RANKING FOOD ITEM VITAMIN C PERCENT OF 
(mg) TOTAL VITAMIN C 
11 rockmelon 204 3.165 
12 mandarin 186 2.886 
13 lettuce,cos,raw 178 2.761 
14 pears 160 2.482 
15 banana 158 2.451 
16 gnocchi 158 2.451 
17 apple juice 145 2.249 
18 apples 123 1.908 
19 bean,green 90 1.396 
20 peaches 87 1.350 
Twenty six food items contribute to carotene intake (refer to appendix 2.10). 
Table 12 presents the top 25 contributors of betacarotene. The major 
contributor and the most obvious is carrots supplying 20 per cent of total 
intake. Pumpkin, lettuce, and minestrone are other important sources. 
Therefore, minestrone - a traditionally Italian thick vegetable soup - not only 
provides a significant source of dietary fibre but also beta-carotene. 
TABLE 12: Major contributors of Beta-carotene intake 




1 carrot 24316 19.703 
2 ptimpkin 11039 8.945 
3 lettuce,cos,raw 8444 6.842 
4 spinach 8300 6.725 
5 minestrone 6408 5.192 
6 endive,raw 6323 5.124 
7 sauce,tomato-based 5920 4.797 
8 sauce,bolognaise 5359 4.342 
9 rockmelon 5001 4.052 
10 tomato 4451 3.607 
11 bean,green 3188 2.583 
12 persimmon 2822 2.287 
13 beef stew(onion,carrot) 2729 2.211 
14 broccoli 2466 1.998 
15 cheese,cheddar 2413 1.955 
16 juice,drink,orange,comm 1712 1.387 
17 capsicum 1579 1.279 
18 oranges 1144 0.927 
19 butter 1128 0.914 
20 soup,pea/lentil,home 1082 0.877 
The last nutrient that was analysed was calcium (table 13). Customarily, milk 
products were the main group supplying 58 per cent of total calcium intake. 
Cheddar cheese is the predominant food source, followed by whole milk and 
parmesan cheese. The contribution of drinking coffee and tea is highlighted 
here because, milk used in these beverages provide 4 per cent of calcium 
intake. Again white sliced bread and rolls have appeared as major 
contributors due to their high consumption rate. Refer to appendix 2.11 for 
the top 90 percent of food items that contribute to calcium intake. 
TABLE 13: Major contributors of calcixim intake 
RANKING FOOD ITEM CALCIUM PERCENT OF 





5 milk in coffee 
6 y oghurt,fla V / fruit 
7 bread,white 
8 cheese,ricotta 
9 milk,reduced fat 
10 bread roll white 
11 endive,raw 
12 minestrone 
13 pizza,thick crust 
14 confectionary,bars 
15 milk Farmers Best 
16 cheese,mozzarella 
17 lasagne 
18 icecream on a stick 










































4.2 FOOD LIST 
The findings of these analyses were then computed together to form a list of 
foods that contribute to the top 90 per cent of intake of any one or more of the 
nutrients specified. These foods are thought to represent the dietary intake of 
most of the population. Those food items that did not appear in the top 90 per 
cent of any nutrient were excluded. 
Table 14 lists these foods into their respective food groups. Meat and meat 
products have 25 food items, and this is the largest number in any of the 
groups. Fruits have 18 food items, vegetables 19, dairy products 11, (plus the 
4 milk varieties) and bread and cereals 16 food items. Other groups include 
sweets/snacks consisting of 18 food items, beverages 9, mixed dishes 14, and 
spreads/fats 10 food items. Thus, a total of 142 food items now appears to be 
the significant contributors to nutritional intake for this sample group. 
TABLE 14: Foods that contribute to 90% of any nutrient, separated into 
their respective food groups 
FRUITS VEGETABLES BREAD/CEREALS 
Pears Peas Bread,white 
Apples/baked Beans,cannellini Breadroll,white 
Bananas Baked Beans Rice 
Persimmons Green Beans Pasta 
Avocados Pumpkin Oats 
Kiwifruits Tomato Polenta 
Mandarins Broccoli Fruitloaf 
Oranges Endive Muffins,english 
Peaches Cauliflower Lebanese bread 
Strawberries Lettuce Wholemeal roll 
TABLE 14: (continued) Foods that contribute to 90% of any nutrient. 
separated into their respective food groups 
FRUITS VEGETABLES BREAD/CEREALS 
Apricots Eggplant Crackers 
Plums Mushrooms Bread 
Fruit canned Fennel wholemeal 
Custard apple Capsicum 
Prunes Carrots 
Nectarines Spinach 




High fibre cereals: All-bran, Wethix, Oathran, Muesli 
Sweet cereals: Cocopops 
Other cereals: Cornflakes, Special K 
DAIRY PRODUCiS SWEETS/SNACKS FATS/SPREADS 
Whole milk Biscuits,plain Olive oil 
Reduced fat milk Biscuits,home-prep Butter 
Skim milk Biscuits, cream-filled Margarine 
Farmers Best Biscuits,shortbread Cream 
Soy milk Cake plain commercial Mayonnaise 
Milk in coffee Cake plain home-made Nutella 
Cheddar cheese Fruit bun/Teacake Peanut Butter 
Parmesan cheese Apple Pie Sauce,tomato-
Ricotta cheese Pastries based 
Mozzarella Potato chips,Twisties Salad Dressing 
Yoghurt flavoured Snack bars Jam 
-61-
TABLE 14:(continued) Foods that contribute to 90% of any nutrient, 



































Commercial Orange Juice drink 











TABLE 14:(continued) Foods that contribute to 90% of any nutrient, 
separated into their respective food groups 
MEAT MIXED DISHES 
Beef - tripe Meat pie 
Rabbit Ravioli 
Turkey drumstick Soup- tomato 
Trout Soup - vegetable 
Prawns Soup - broth 
Tuna Minestrone 
Quail Potato salad 
Fish - fried Mashed potato 
Fish - steamed Gnocchi 





To minimise respondent burden and decrease time, some of the food items 
were grouped together as one item if their nutrient contents were similar. For 
instance Weet-bix and All-bran; trout included under fish; walnuts, almonds 
and cashews as one line item; Beef roast and casserole together, fruit yoghurt 
and plain yoghurt together. Pizzas home-made and commercial together, 
muffins and fruit bread together. 
The next step was to decode the food items. Some foods were entered into 
DIETl database under a different name (eg; Osso Bucco was classified as veal 
shank). This was due to the classification of foods on the database and also 
some foods were entered under foods that had a similar nutrient content, 
because that particular foods nutrient profile was unavailable in any of the 
sources researched at the time. Table 15 lists the alternative names that were 
entered for the foods that did not have their own nutrient profile. 
TABLE 15: Alternative names for reported foods 
FOOD ITEM NAME USED FOR ANALYSIS 
Borletti Beans Cannellini Beans 







Chicken Schnitzel Veal Schnitzel 
Chocolate Mousse Chocolate custard 
Fernet Cider, non-alcoholic 
Chinotto Soft drink 
Grappa Spirit 
Nutella Chocolate spread 
Pavlova Meringue and cream 




TABLE 15: (continued) Alternative names for reported foods 
FOOD ITEM NAME USED FOR ANALYSIS 
Bocconcini Mozzarella 
Cacciatore Salami 
Cotecchino Sausage (fatty) 
Lettuce Cos/romano 
Chicken pie Shepherds Pie 
Argula, black bulls eyes Confectionary ,lollies 
Donor Kebab Lamb/beef 
Snow Pea Pea, edible-podded 
Marinara Fish 
Pickled eggplant/capsicum Pickles 
Napolitaine Sauce Tomato-based sauce 
Chicken thigh Chicken boneless 
Chicken wings Chicken unspecified 
Curried chicken & rice Chicken and rice 
Osso Bucco Veal Shank 
Rosso Antico Red Wine 
Tortellini Ravioli 
Noodles Pasta 
This list was then augmented to ensure foods that are known to contain 
significant amounts of phytoestrogens were included; carrots, pulses, 
liquorice, rice, soya products, pomegranates, anise oil and beer (Price and 
Fenwick 1985, Aldercreutz et al., 1991, Rosenblum et al., 1992). 
The food list was then cross-checked with the food inventory list of the 52 
subjects (see Appendix 3 for the frequencies of the 52 subjects food inventory 
items). Except for one, individual pasta was in everyone's inventory list. 
Other commonly reported foods were biscuits, rice, borletti beans, olive oil 
and cheeses. 
Food items from the food inventory list were added to the food list if at least 
10 per cent of the respondents had those items. Some of the items in the 
pantry were ingredients for recipes that were already in the food list, so these 
foods were not added again (eg; flour). Other foods were put together on the 
same line item if they contributed similar nutrients eg; jam and honey; 
drinking chocolate and milo. Ten additional food items were introduced onto 
the food list from the food inventory lists (see table 16). Other non-nutritional 
foods that were reported in the food inventory lists but are not included in 
the FFQ are herbs and spices, vinegar, parsley, mustard and chilli. 
TABLE 16: Common foods identified in the food inventory but not 
already in the FFQ 
Honey/Golden Syrup Salmon 
Sardines Vegemite 
Pickled vegetables/gherkins/artichokes Anchiovies 




The food list now contains 143 food items. This represents over 97 per cent of 
the sample of Italian womens intake of dietary fibre. In addition it represents 
at least 97% of the samples intake of kilojoules, protein, total fat (and 
saturated, monounsaturated and polyunsaturated fat) carbohydrates, vitamin 
C, calcium and beta-carotene (see table 17). Therefore, the food list represents 
food that contribute significantly to dietary fibre intake and other nutrients 
which may be of particular interest. 
Table 17: Percentage of total nutrient intake that the food list represents 




Total Fat 98.0 
Saturated Fat 97.5 
Monounsaturated Fat 98.2 
Polyunsaturated Fat 98.5 
Beta-carotene 98.6 
Vitamin C 98.7 
Calcium 98.2 
4.3 PORTION SIZE 
In determining the most suitable portion size, natural imits were used where 
possible. For foods that did not have a natural unit the median portion size 
was used. Differing units of measure were then determined to increase clarity 
and ambiguity of the serving size. For example; 300 ml minestrone is 
equivalent to 1.2 cups. (See Appendix 4 for the FFQ and the corresponding 
portion sizes for each food). 
To rank individuals more accurately respondents are asked to record their 
usual serving size as either small, medium, or large as compared to the 
serving size stated on the questionnaire. 
4.4 FOOD FREQUENCY QUESTIONNAIRE 
Figure 1 presents an example of the format of the FFQ (see Appendix 4 for the 
entire FFQ). Note that the respondent is asked to indicate their usual pattern 
of consumption as number of times per day, week, month, 3 month, or 
rarely/never. In addition they are asked to indicate the size of their serving 
size as compared to the serving size. This self-administered questionnaire 
requires clear instructions to be given to the respondents. 
FIGURE 1: FORMAT OF THE FOOD FREQUENCY QUESTIONNAIRE 
Serving Your D W M 3M N 
Size Serving 
S M L 
FRUITS 
Pears (fresh and stewed) 1 medium 
Apples (fresh and baked) 1 medium 
Bananas 1 medium 
Grapes 1 medium 
Persimons 1 medium 
Avocados l/2medium 
Kiwifruits 1 medium 
Mandarins 1 medium 
Oranges 1 medium 
Peaches, Nectarines 1 medium 
The questionnaire also includes questions that are closed-ended but ask the 
respondents to specify the type of food they usually eat. For example; what 
type of milk do you commonly consume (refer to Figure 2). By asking this 
question it decreases confusion and increases accuracy when other questions 
about milk are asked. How often do you drink a glass of milk? Do you add 
milk to your coffee? This style of closed-ended questions is also used for 
assessing the use of salad dressing, sugar in cereal and type of fat used (see 
Appendix 4). This optimised the ability of the FFQ to rank individuals 
according to their nutrient intake. 
FIGURE 2: Example of closed-ended question 
DAIRY FOODS 
Which milk do you usually use: (circle the most appropriate answer) 
1) Whole milk 
2) Reduced-fat milk (Lite-White) 
3) Skim Milk (Shape) 
4) Farmers best 
5) Soy Milk 
6) Never have milk 
CHAPTER 5 
DISCUSSION 
The purpose of this research project has been to develop a food frequency 
questionnaire for peri-menopausal Italian migrant women living within the 
Illawarra during the Autumn seasons. The methodological approach utilised 
in this study was based from other studies on FFQ development. 
The food list for this FFQ was derived from open-ended data. This resulted in 
the inclusion of Italian foods, Australian foods and foods from different 
cultures, for example, lasagne, meatpies and spring rolls, using Willet's (1990) 
recommendation that open-ended data collection is appropriate for migrant 
groups. 
There are several different ways to develop a questionnaire but Block's et al., 
(1985) approach in determining the food items that contributed most 
significantly to nutrient intakes considered was the most appropriate. This 
was due to the small sample size, and the imprecise information the 24-hour 
recalls provided. Utilising step-wise regression analysis which is the other 
most common method requires a much larger sample size (Willet 1990), and 
greater detail in the type and brand names of food. 
Step-wise regression analysis determines the foods that are most likely to 
differ between individuals. When data are collated together - as was 
performed here - the difference between individuals may be lost. The 
difference is vital for the questionnaire to be able to rank individuals 
accurately. To ensure foods that differed between individuals were included, 
food items were analysed empirically. The foods that were initially 
eliminated needed to be reanalysed regarding their inclusion into the 
questionnaire. Foods that differ the most among individuals should be 
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emphasised in greater detail (Willet, 1990). For example, olives did not 
appear in any of the top 90 percent rankings of the specified nutrients. 
However, due to their high concentration of monounsaturated fat, olives 
could influence the ranking of individuals according to their 
monounsaturated fat intake. Thus, olives were incorporated into the 
questionnaire. 
The overall aim of developing the questionnaire was to develop a tool that 
would be able to rank Italian migrant women according to their 
phytoestrogen intake. As stated previously, data on phytoestrogen is 
extremely limited. As phytoestrogens are compounds that occur in plants and 
vegetables (Rose 1992), and many studies have found a relationship between 
plasma oestrogen levels and dietary fibre intake (Aldercreutz et al , 1991, 
Goldin et al., 1986), it appears that analysing dietary fibre intake is likely to 
incorporate foods that are high in phytoestrogens. 
As research is continuous it was decided that the FFQ should address a broad 
spectrum of nutrients. This enables the questionnaire to be used to rank 
individuals in a range of nutrients. 
The food list developed represents over 97 percent of the samples intake of 
energy and other specified nutrients, thereby ensuring an adequate capture of 
a broad range of foods and nutrient intake. For instance, for vitamin x to be 
poorly represented it needs to be found in foods that are infrequently eaten 
and or in foods that do not contribute significantly to any of the other 
nutrients analysed (Block et al., 1986). 
As was hoped, some of the foods which are known to be high in 
phytoestrogens were incorporated onto the questionnaire. Rice, pulses, beans 
and carrots contributed significantly to dietary fibre intake and hence were 
incorporated onto the food list. Pomegranates, liquorice, anise oil and beer 
(Price & Fenwick, 1985; Rosenblum et al., 1992) however, did not contribute 
significantly to any of the nutrients analysed. Apart from beer, the other foods 
were not mentioned in any of the 24-hour recalls. Beer only being reported 0.5 
times (that is, one individual reported to drink a glass of beer on two days, 
therefore the mean daily intake of 0.5 over the four days; see appendix 1). 
This sample is representative of the population of interest and is sufficiently 
large enough to draw valid conclusions. Even after bearing in mind the 
limitations of 24-hour recalls and food inventory data, it appears that the 
population are not regular consimiers of the foods mentioned above. Thus, 
even though these food items are known to be high in phytoestrogens they 
are not likely to influence the ranking of the majority of individuals. 
However, after saying that, it would be unwise to exclude the few foods that 
are known to be high in phytoestrogens in a questionnaire designed 
specifically for that purpose. If an individual from the population does 
consume regular amounts of the foods known to be high in phytoestrogens 
this would affect their ranking. Thus, the foods that are high in 
phytoestrogens are included onto the food list. 
The methodological approach in determining the food item for inclusion into 
the FFQ is confined to the limitations of the many arbitrary decisions that 
were needed to be made regarding the categorisation of variables from the 
open-ended data (Willet 1990). The relative ranking and percentage 
contributions as seen in the tables previously are influenced by the degree to 
which foods are combined (Block et al., 1985). For example, if all of the 
varieties of milks were grouped together the contribution of milk to all of the 
nutrient intakes would be higher. Conversely, if the various salami had been 
separated into individual categories coppa, sapressa and pancetta they would 
have individually ranked lower in the tables. Because 90 percent of the intake 
of each nutrient was covered, the effect of classification discrepancies was 
decreased, as most foods that contained the nutrient were incorporated. The 
relative ranking of the foods was not a crucial factor in determining which 
foods to include onto the food list. 
Another limitation that is imposed in transforming data from 24-hour recalls 
to a FFQ format is the difference in the degree of precision between the two 
methods. The food items in the 24-hour recalls are in much finer detail than is 
permissible for items in a FFQ. For example, all subjects made minestrone 
soup with different ingredients. But all of these variations are unable to be 
represented onto a questionnaire and the likiliness of future respondents -
answering the FFQ - making their minestrone in the same fashion is remote. 
Thus, the different combinations of minestrone needed to be grouped 
together. The most outstanding difference between the varieties of 
minestrones was the inclusion of beans. Beans are also known to contain 
phytoestrogen and are high in dietary fibre thus, it was appropriate to have 
two groups of minestrone, minestrone - with beans and minestrone - without 
beans. 
Other details were lost in the transfer of information from the recalls to the 
questionnaire, for example, foods that are eaten together, food preparation 
methods, and the time and the day the food items are eaten (Sempos et al., 
1992). This however, does not affect the aim of the FFQ in being able to rank 
individuals within the population based on their nutrient intake. 
5.1 NUTRIENT DATABASES 
As the foods were identified through open-ended data collection all of the 
foods reported did not necessarily have a nutritional profile on the database. 
Limitations and difficulties arose at this stage. The primary source of nutrient 
database utilised was NUTTAB (DIETl software), an Australian based 
program which provided nutrient profiles for most of the food reported by 
the subjects. However, a significant number of food items did not have 
Australian nutrient data. Thus, other sources needed to be used, American 
Agricultural Handbook #8, and the revise McCance and Widdowson's 
(British) food tables. 
For most of the mixed dishes there was no nutrient data available. Food 
composition tables from Italy would not necessarily reflect immigrant 
adaptation of mixed dishes, meals or compositional differences (for example, 
vitamin and mineral content of vegetables grown in different soils) between 
the two countries (Webb and Manderson in Reid and Trompf 1990). The 
24-hour recalls listed the ingredients of the mixed dish, these were able to be 
entered onto the database and nutrient profiles calculated. 
A limitation of using the 24-hour recall and then converting this onto a 
nutrient database is deciding which food descriptor the food resembles the 
most. For example; the 24-hour recalls state that one apple was eaten. 
However, the nutrient database wants to know if it was Delicious, Jonathan, 
Golden, or Granny Smith and if it was peeled or not. Fortimately, there was a 
classification - apple unspecified - which was used. Meat was another 
particularly difficult food to determine what category it belonged to. The 
recall stated the respondent ate 120 g steak. But was it boneless, brisket, 
chuck, fillet, mince, rib, ribeye, round, rump, silverside or skirt, not forgetting 
was it trimmed ? 50 percent or 75 percent? The cooking method - grilled, 
baked or raw - fortunately was stated on the 24-hour recall. Therefore, the 
degree of detail required needs to be determined prior to conducting the 
24-hour recalls. 
Many arbitrary decisions needed to be made when entering the foods 
reported onto the database. Food descriptors that stated unspecified were 
used primarily (that is beef boneless). 
The most accurate method to determine nutrient content of foods is to 
conduct chemical food analysis on prepared food (Webb and Manderson in 
Reid and Trompf 1990). This however, was outside the resources available for 
this study and many other studies. A study by Baghurst and Baghurst (1993) 
found that there is little difference between the nutrient databases of the U.K. 
and the Australian nutrient databases. Thus, the different techniques used to 
determine the nutrient content of the food reported may not be precise but it 
does provide a reasonable estimation of nutrient content. 
The food list that was developed in this study has 143 food items. This is 
slightly longer than some of the published FFQ, (Block et. al., 1986, and Byers 
et al., 1985), whose food list consisted of approximately 100 items. The FFQ 
published by the Australian CSIRO is however somewhat longer, with 200 
food items plus extensive questions. Researchers have argued that respondent 
burden should be kept to a minimum and hence the number of food items 
should be limited (Block and Subar 1992). Long extensive food lists can also 
result in an overestimation of intake (Block, Thompson et al., 1992). 
The number of foods on a list depends to a considerable extent on the degree 
of "lumping and splitting" (Block, Hartman and Naughton 1990). For 
example, whether steamed and fried fish are classified under the same line 
items or separately. If protein intake was the only concern they could be 
included as the same line item. However, if fat intake was the objective then 
they would need to be separated. More research is needed to establish the 
best methods of grouping foods together (Howarth 1990). 
Another explanation for some food lists being longer is due to the degree of 
clarity and simplicity. It is more advantageous to have an additional line of 
food item than to have long and complex questions. Long and complex 
questions are likely to result in decreased precision and respondents 
becoming frustrated. To ensure clarity of this questionnaire it needs to be 
pre-tested with a sample of the population (Willet 1990). Improvements can 
then be made from the feedback received. 
Currently, there is no information about the effect of the ordering of food 
items on the questionnaire. To maximise the results of FFQ further, this area 
needs to be explored (Horwath 1990). To increase clarity of the FFQ the foods 
were grouped into the different food groups. This decreased confusion and 
orientates the respondent to the FFQ. As the primary purpose of this study is 
to rank subjects according to phytoestrogen intake and hence dietary fibre, it 
seemed appropriate to place foods that were high in dietary fibre at the 
beginning of the questionnaire. That is, fruit, vegetables, breads and cereals 
followed by meat, milk and milk products, mixed dishes and beverages. 
It has been stated that determining standard portion sizes by utilising 
three-dimensional food models, permits the questionnaire to more closely 
approximate the behavioural truth rather than measurement convenience and 
approximation (Block et al., 1986). For example, broccoli was reported as the 
number of flowerets rather than in grams of broccoli consumed, as this was 
the easiest for respondents to conceptualise. These units of measure must then 
be converted to standard measurements (eg., grams) as nutrient databases 
require standard measurements for analysis. 
It is interesting to compare the median serving sizes of the food items 
reported in this study and the CSIRO FFQ. Most of the food items had similar 
portion sizes, the majority of portion sizes being in their natural units or 
described as "median" (for example; slice of bread, median apple etc.). For 
foods that did not have a natural unit the most frequently consumed portion 
size was used. Some of these portion sizes differed when compared to the 
CSIRO FFQ. For example; the median portion of cheddar cheese reported by 
the sample was 50 g whereas the CSIRO FFQ stated 30 g; similar comparisons 
is seen for lettuce one cup compared to two small leaves; and pasta 2 cups 
compared to one cup. This reflects the notable consumption of these foods 
amongst Italians. 
5.2 COMPARISON BETWEEN STUDIES 
In addition to providing data to produce a FFQ, the data also provide a 
substantial indication of the foods that are commonly consumed and foods 
that are significant contributors to nutrient intake. The data presented are 
representative of the dietary intakes of Migrant Italian Peri-menopausal 
women in the Illawarra during the Autumn months. 
As there is limited information on the food intake and dietary habits of 
migrant Italian women, it is interesting to compare the results obtained from 
the 24-hour recalls with other Australian nutritional surveys which have been 
conducted. 
Direct comparisons between dietary intake studies are difficult because of the 
variation in methodology, age categories used, small number of subjects in 
some studies and the age of some of the data utilised (Baghurst and Record 
1983). 
As was expected, bread was the food item with the highest frequency of 
consumption . Tomatoes, coffee, tea, olive oil and cheddar cheese also had the 
highest daily consumption with pasta and rice slightly lower. This is similar 
to the Trevisan et al., (1990) findings of bread, pasta, rice and hard cheese to 
be the most highly consumed. In this study legumes were infrequently 
reported and hence only contributed a small amount of dietary fibre intake, 
whereas meat was consumed more often. However, Trevisan and colleagues's 
(1990) study, found that legumes were reported once or more times per week 
by the majority of participants and meat products were not frequently used 
on a daily basis. This supports other studies which found an increase in meat 
and animal fats and a decrease in starchy foods after migration (Powles et al., 
1990). 
The data presented here is broadly consistent with previous data on FFQ's as 
measured by the Victorian Nutrition Survey (Baghurst, Crawford, Worsely et 
al., 1988) and "One Day Food Records" as measured by the American 
National Health and Nutrition Examination Survey (Block et aL, 1986). That 
is, certain food groups renown as major contributors of specific nutrients are 
highlighted in all of the different questionnaires. For example, bread and 
cereals contributed significantly to carbohydrate intake whilst meat and meat 
dishes were the major sources of protein intake. 
The sample of migrant Italian women ate a variety of food from the different 
food groups. However, there are slight differences in the contribution of 
foods to the total diet between migrants and the Australian-born. In the 
Victorian survey (Baghurst et al., 1988) cereals accounted for 37 percent of 
dietary fibre, vegetables 32 percent and fruit 21 percent. These figures differ 
to this study as breads and cereals accounted for 23 percent, fruit 25 percent 
and vegetables 23 percent, with mixed dishes and snacks making up the 
remainder (refer to tables 2 and 3). This comparison conflicts with the 
Australian Bureau of Statistics Household Expenditure Survey findings, that 
migrant Italians spend more on fruit and vegetables than the Australian-born 
(Powles 1990), thus suggesting a higher intake of fruit and vegetables in the 
migrant group. The contribution that vegetables make to total dietary fibre 
intake is lower in the migrant group than the Australian group. This suggests 
a lower intake of vegetables by the Italian migrant group. The most notable 
changes in diet after migration is a decrease in starchy foods, fruit and 
vegetables (Powles 1990). It would not be valid to extrapolate these results to 
conclude who eats more vegetables, however, it does serve to highlight the 
limited knowledge of the dietary patterns of Italian migrants and the need for 
future research. 
The difference that separates the different questionnaires and makes them 
specific to certain populations is the food items that actually form the food 
group. For example, in the inclusion of food items in this questionnaire salami 
(including pancetta coppa, sapressa), ham and mortadella, would be 
described as the processed meats whereas in the Victorian Nutrition Survey 
(Baghurst et al., 1988) processed meats consisted of ham, bacon, devon, salami 
and beef sausages. Similarly, in the 24-hour recalls from this target group, 
raddichio (endive) was frequently reported and was the seventh most 
important contributor of dietary fibre intake (table 1), and hence likely to be 
an indicator of phytoestrogens intake. However, raddichio does not appear in 
any of the other FFQ's examined. This highlights the reason for developing 
questionnaires specifically for target groups. 
The results also offer some insights into nutrient sources which might be the 
objective of personal or societal intervention (Block et al, 1985). For example 
if the objective is to reduce total fat intake, oil would be targeted. Olive oil 
was the largest contributor of total fat, primarily because it is used to dress 
salads and vegetables. Thus, even though vegetables are not usually 
considered as being high in fat when they are dressed thoroughly they 
become a significant contributor to fat intake. This aspect would be further 
highlighted once the FFQ is completed by the population. 
To ensure that this FFQ achieves its aim, a validation study is advisable. The 
validity of the FFQ is limited by the adequacy of the food list to the 
population and the ability of respondents to report a usual pattern of intake 
(Howarth 1990). It is also limited by the results of the 24-hour recall from 
which the questionnaire was based on. Hence, a validation study should 
examine the difference between the ranking of individuals from this FFQ and 
the nutrient intake of individuals utilising a different measurement tool (for 
example, 3-day food diary or diet history). This questionnaire was designed 
for a specific population with specific objectives and hence, a validation study 
must adhere to these objectives. A validation study is a major study on its 
own, and outside the time frame of this research project. 
For dietary instruments to assess nutrient consumption adequately they must 
be evaluated continuously. This FFQ has been based on a subgroup of the 
population and the data were collected in the Autumn months of 1993 and is 
specific to this group and time frame. As trends change and new foods are 
introduced modifications to the questionnaire may need to be made to keep 
abreast with dietary changes (Block et al., 1985). 
CHAPTER 6 
CONCLUSIONS 
This study highlighted the need for the development of specific 
questionnaires for different target groups. The two most apparent reasons are 
that a variety of multicultural foods were identified as major nutrient 
contributors, and secondly when the serving sizes of some food items are 
compared to those of questionnaires developed for Australians, there are 
marked differences. 
Staying with the Italian tradition, bread was the most frequently consumed 
food and olive oil was used primarily to dress salad and vegetables. 
However, legumes which were identified in an Italian study to be consumed 
regularly, were infrequently consumed in this sample of migrant Italians. 
Meat, on the other hand, was more likely to be eaten on a daily basis. 
Therefore, it is acknowledged that there are definite changes in dietary 
patterns compared to those Italians still living in Italy. However, the changes 
in dietary patterns still differ to the Anglo-Australians as some of the food 
items reported were not seen in questionnaires developed for other target 
groups (for example endive, mortadella, suppli). 
As was envisaged the foods consumed by the sample that are high in 
phytoestrogens were significant contributors to dietary fibre intake. The 
foods high in phytoestrogens that were not identified through dietary fibre 
analysis were not reported by the sample. As they would be rarely or never 
consumed they are likely to influence the ranking of individuals according to 
their phytoestrogen intake. 
Assessing the foods, reported by the sample of migrant Italian women, on a 
variety of nutrients ensures the ability of the questionnaire to assess a broad 
range of nutrient intake. A validation study needs to be conducted to 
accurately assess the ability of the questionnaire to rank individuals in a 
population. This food frequency questionnaire is capable of being used to 
rank the dietary intake of individuals within the Italian migrant population 
living in the Illawarra during the Autumn months. Once completed this tool 
can be utilised for epidemiological studies which attempt to determine a 
relationship between nutrient intake and another variable. 
CHAPTER 7 
LIMITATIONS OF THE STUDY 
DThe 24-hour recall 
The information is based on the data collected from the 24-hour data 
collection technique. Therefore, the accuracy of this technique in providing 
reliable data needs to be considered. It is well recognised that the 24-hour 
data collection does not consider the variability of intake within individuals, 
but assesses nutrient intake purely on one day's food intake. This limitation 
was overcome in this study by using four days food consumption data -
derived from 24 hour recalls - and determining the average daily nutrient 
intake. Food models were utilised to help respondents to identify portion 
sizes. However, respondents' ability to provide accurate and reliable data in 
any of the recalls was not determined. 
2) Food inventory data 
The main purpose of the food inventory data was to cross-check the food 
items that were reported in the food list. The limitation of the inventory list is 
that it was only conducted once, so the effect of different shopping days, 
special occassions etc. would influence the items reported in the house at the 
time the inventory list was established. 
3) Classification of food items 
In some cases no nutrient profiles were available resulting in an inferior 
nutrient profile being used. Arbitrary decisions also needed to be made 
according to the classification of foods and the food descriptors that were 
chosen on the nutrient database. This influences the nutrient profile of foods 
and hence the contribution of the food item to the nutrient intake. 
4) Phytoestrogens 
The phytoestrogen content of foods is extremely limited. Therefore, it cannot 
be determined whether this FFQ actually achieves its purpose in being able to 
rank individuals according to their phytoestrogen intake. However, covering 
a broad range of nutrients and the link between phytoestrogens and dietary 
fibre increases the likeliness that the questionnaire does achieve its purpose. 
5) Seasonal affect 
The 24-hour recalls collected data during the Autumn months of 1993. 
Therefore, the foods reported are subject to the availability of foods during 
this time of the year. No attempt was made to assess food consumption 
outside of this season. 
7.1 AREAS FOR FURTHER RESEARCH 
Perhaps the most significant way to improve the development of the 
questionnaire would be to conduct chemical analysis of the mixed dishes 
consumed by the sample. This would provide a better estimation of nutrient 
content of the foods reported. 
This questionnaire was developed from data collected during the Autumn 
months. To determine a relationship between nutrient intake and another 
variable other questionnaires need to be developed that assess the foods 
available in each season. With the technology available today, changes 
between seasons are not as noticable due to storage and packaging facilities. 
However, fruit and vegetable consumption may differ. Fruit and vegetable 
consumption alters with the availability and the price of the fruit. This is 
enhanced in Italian migrants if they have their own vegetable garden as gluts 
in vegetables would influence the frequency of consumption. Thus, future 
research needs to assess food consumption throughout the year. 
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APPENDICES 
1 Frequency of food items reported in the A:1 
24-hour recalls 
2 Tables of the food items that are major contributors 
of each nutrient 
A.1 Major contributors of dietary fibre A:12 
A.2 Major contributors of kilojoules A:15 
4.3 Major contributors of carbohydrates A:21 
4.4 Major contributors of protein A:25 
4.5 Major contributors of total fat A:29 
4.6 Major contributors of saturated fat A:32 
4.7 Major contributors of monounsaturated fat A:35 
4.8 Major contributors of polyunsaturated fat A:38 
4.9 Major contributors of vitamin C A:41 
4.10 Major contributors of Beta-carotene A:42 
4.11 Major contributors of calcium A:44 
3 Frequency of food items reported in the A:47 
food inventory lists 
4 The Food Frequency Questionnaire Developed A:62 
(A) 
APPENDIX 1 
Frequency of food items reported in the 24-hour recalls 
RANKING FOOD FREQUENCY 
1 Water 82.18 
2 Bread, white 77.25 
3 Sugar 70.00 
4 Tomato 59.00 
5 Milk in coffee/tea 57.25 
6 Coffee 49.06 
7 Coffee, percolated 41.20 
8 Italian Dressing 36.25 
9 Margarine 32.50 
10 Lettuce 29.13 
11 Tea 28.56 
12 Olive oil 25.13 
13 Cheese 22.75 
14 Biscuits, plain 21.00 
15 Pasta 19.38 
16 Cheese, parmigiano 17.88 
17 Pear 17.25 
18 Milk, whole 15.80 
19 Apple 15.75 
20 Biscuits, family- 14.50 
21 Onion 14.25 
22 Bread, wholemeal 13.50 
23 Butter 12.00 
24 Chocolate 12.00 
25 White,breadroll 11.50 
-A: 1 
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
26 Broccholi 11.25 
27 Grapes 10.55 
28 Bolognese 10.50 
29 Potato 10.44 
30 Wine, red 10.40 
31 Banana 10.38 
32 Peach 10.00 
33 Orange juice drink 9.68 
34 Soft drink 9.53 
35 Radicchio 9.50 
36 Processed meat, ham 9.13 
37 Sweetner 9.00 
38 Olives 8.25 
39 Steak 8.21 
40 Peas 8.00 
41 Wine,white 7.75 
42 Orange 7.50 
43 processed meat, salami 7.25 
44 Meatballs / hamburgers 7.00 
45 Jam 7.00 
46 Eco/Caro 6.75 
47 Carrots 6.63 
48 Mandarin 6.50 
49 Cake 6.25 
50 Cereal, Weetbix 6.00 
51 Egg 5.63 
52 Mortadella (slice) 5.25 
53 Beans, green 4.95 
54 Ptmipkin 4.88 
-A:2 -
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
55 Minestrone, borlotti 4.80 
56 Kiwi fruit 4.75 
57 Milk, skim 4.75 
58 Cordial 4.56 
59 Pork ribs 4.50 
60 Capsicum 4.50 
61 Perisimmons 4.50 
62 Yoghurt, fruit 4.43 
63 Tea, herbal 4.25 
64 Cauliflower 4.25 
65 Cake,homemade,plain 4.25 
66 Biscuits, Sao 4.25 
67 Crackers 4.25 
68 Milk, Shape 4.25 
69 Risotto 4.10 
70 Eggplant 4.00 
71 zucchini 4.00 
72 Mushrooms 4.00 
73 Honey 4.00 
74 Polenta 3.88 
75 Prunes 3.75 
76 Lollies 3.75 
77 Biscuits, amaretti 3.75 
78 Rockmelon 3.63 
79 Cheese, Ricotta 3.63 
80 Proscuitto 3.50 
81 Stock, chicken 3.50 
82 Plums 3.50 
83 Nuts, in shell 3.50 
-A: 3 -
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
84 Cereal, Allbran 3.30 
85 Spinach 3.28 
86 Schnitzel 3.25 
87 Garlic 3.25 
88 Beans, borletti 3.13 
89 Bread, contini/focacc 3.00 
90 Orange Juice, 100% 3.00 
91 Apricots 3.00 
92 Pickled, eggplant 3.00 
93 Fish(fillet) 2.88 
94 Biscuits,choc&cream 2.75 
95 Figs 2.75 
96 Sauce, napolitan 2.75 
97 Peas,Snow 2.75 
98 Milk, Lite-White 2.68 
99 Cucumber 2.63 
100 Fruit Salad 2.50 
101 Beetroot 2.50 
102 Bread, raisin 2.50 
103 Sapressa 2.50 
104 Pancetta 2.50 
105 Sausages 2.50 
106 Chestnuts 2.43 
107 Veal 2.38 
108 Mineral Water 2.38 
109 Nuts,mixed 2.25 
110 Cream 2.25 
111 Cereal, Special K 2.25 
112 Gnocchi 2.25 
-A:4 -
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
113 Asparagus 2.25 
114 Brandy (30nil) 2.25 
115 Chips 2.13 
116 Lasagna 2.13 
117 Beef, roast 2.03 
118 Rice 2.00 
119 Panettone 2.00 
120 Apple Juice 2.00 
121 Pickled, veg pieces 2.00 
122 Wheatgerm 2.00 
123 Oatbran 2.00 
124 Sundried Tomatoes 2.00 
125 Rice 2.00 
126 Lamb cutlet 2.00 
127 Apples.baked 1.75 
128 Nutella 1.75 
129 Radish 1.75 
130 Fish,fillet fried 1.75 
131 Pork, roast 1.75 
132 Tuna 1.71 
133 Potato Salad 1.63 
134 Nectarine 1.50 
135 Bread,muffin 1.50 
136 Sultanas 1.50 
137 Bread Hyfibre 1.50 
138 Vegemite 1.50 
139 Chicken drumstick, sless 1.50 
140 Calamari 1.50 
141 Potato mashed 1.50 
- A: 5 -
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
142 Combeef 1.50 
143 Chicken drumstick, skin 1.50 
144 Minestrone,beef&veg 1.50 
145 Chicken wings 1.50 
146 Cheese, cottage lowfat 1.50 
147 Grappa 1.50 
148 Celery 1.50 
149 Milk, Farmers Best 1.50 
150 Soup beefstock,pasta 1.31 
151 Chicken Schnitzel 1.28 
152 Cake,comm cream 1.25 
153 Corn 1.25 
154 Rabbit 1.25 
155 So Good 1.25 
156 Oats 1.25 
157 Mayonnaise 1.25 
158 Peanut Butter 1.25 
159 Cheesecake 1.25 
160 Chicken thigh 1.25 
161 Trout 1.25 
162 Shortbread, argyle 1.25 
163 Processed meat, turkey 1.25 
164 Bacon 1.25 
165 Watermelon 1.25 
166 Parsley 1.25 
167 Processed meat, chicken 1.25 
168 Apricot Juice 1.15 
169 Custard 1.13 
170 Prawns 1.08 
- A: 6 -
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
171 Ice-cream 1.00 
172 Ryevitas 1.00 
173 Bread, HotCrossBun 1.00 
174 Chicken, breast 1.00 
175 Cabbage 1.00 
176 Cereal 1.00 
177 Spring rolls 1.00 
178 Veal scaloppine 1.00 
179 Peaches, canned (slices) 1.00 
180 Almonds 1.00 
181 Twisties 1.00 
182 Meat casserole 1.00 
183 Lecithin 1.00 
184 Icecream, on a stick 1.00 
185 Cheese, cream 1.00 
186 Cereal, cornflakes 1.00 
187 Crostoli 0.88 
188 Chinotto 0.88 
189 Avocado 0.88 
190 Alfafa Sprouts 0.88 
191 Chickory 0.88 
192 Soup,pasta&lentil 0.80 
193 Apple Pie 0.75 
194 Tomato Sauce 0.75 
195 Cointreu 0.75 
196 Fish Patties 0.75 
197 Hot chocolate 0.75 
198 Pizza 0.75 
199 Eggplant stuffed 0.75 
- A: 7 -
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
200 Strawberries 0.75 
201 Baked Beans 0.75 
202 Puff pas try/profiteroles 0.75 
203 Pancake 0.75 
204 Coleslaw 0.75 
205 Ravoili 0.75 
206 Chilli 0.75 
207 Cotecchino 0.75 
208 Garfish, fried 0.75 
209 Stock, chicken&pasta 0.75 
210 Cereal, cocopops 0.75 
211 Sauce, pesto 0.75 
212 Passionfruit 0.75 
213 Biscuits, savoury 0.75 
214 Cereal, Justright 0.75 
215 Cake, apple 0.75 
216 Spatchcock 0.75 
217 Scones 0.75 
218 Cashews 0.69 
219 Pickles 0.63 
220 Meatpie 0.63 
221 Marinara mix 0.50 
??? Rice cakes 0.50 
223 Quail 0.50 
224 Arugola 0.50 
775 Stock, veg 0.50 
226 Stawberries 0.50 
227 Soup,pasta&veg 0.50 
228 Bread, wholemealroll 0.50 
- A: 8 -
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
?79 Beer 0.50 
230 Bread (yeast-free) 0.50 
231 Scallops, potato 0.50 
232 Pork, leg 0.50 
233 Chicken,saute 0.50 
234 Gravy 0.50 
235 Chicken KFC 0.50 
236 Pickled capsicum 0.50 
237 Rosso Antico 0.50 
238 Chocolate Moouse 0.50 
239 Chicken, BBQ 0.50 
240 Pastry 0.50 
241 Casserole 0.50 
242 Cereal,muesli 0.50 
243 Snapper 0.50 
244 Osso Bucco 0.50 
245 Bocconcini 0.50 
246 Cereal, Sultana Bran 0.50 
247 Fish, silverbream 0.50 
248 Orange Juice 0.50 
249 Soup, tomato 0.50 
250 Fennel 0.50 
251 Minestrone,no beans 0.50 
252 Sauce;tomato,veal 0.50 
253 Cereal, Oatbran 0.38 
254 Luganega 0.38 
255 Fruit juice, 100% 0.31 
256 Cake, comm,custard 0.25 
257 Fernet 0.25 
. A : 9 -
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
258 Salmon,smoked 0.25 
259 Meatloaf 0.25 
260 Chicken pie 0.25 
261 Nuts, pistecchio 0.25 
262 Sauce, Dianne 0.25 
263 Cassate 0.25 
264 Endive 0.25 
265 Lentils 0.25 
266 Ovaltine 0.25 
267 Pasta, tortelli 0.25 
268 Sauerkraut 0.25 
269 Pastry, with custard 0.25 
270 Duck 0.25 
271 Pavlova 0.25 
272 Donor Kebab,lamb 0.25 
273 Cacciatore 0.25 
274 Snow peas 0.25 
275 Pork, chop 0.25 
276 Biscotted bread 0.25 
277 Grapefruit 0.25 
278 Soda Water 0.25 
279 Port 0.25 
280 Donor Kebab, chicken 0.25 
281 Pretezels 0.25 
282 Custard Apple 0.25 
283 Prune Juice 0.25 
284 Soup,cup-of-soup 0.25 
285 Chewing gum 0.25 
286 Soup,fish 0.25 
- A: 10 -
Appendix 1 (continued) Frequency of food items reported in the 24-hour 
recalls 
287 Milk, flavoured 0.25 
288 Curried chicken&rice 0.25 
289 Mackeral 0.25 
290 Soya Chips 0.25 
291 Champagn 0.25 
292 Crepe 0.25 
293 Grissino 0.25 
294 Cornflake cookie 0.25 
295 Cheese, mozzarella 0.25 
296 Suppli 0.25 
297 Potato,sweet 0.25 
298 Chocolate bars 0.25 
299 Fish Pie 0.25 
300 Artichoke 0.25 
301 Zabbaglione 0.25 
302 Sweet potato 0.25 
303 Icecream, vitari 0.25 
304 Tripe 0.25 
305 Gerkin,pickled 0.25 
306 Turkey 0.25 
307 Bread, black 0.25 
308 Turkey drumstick 0.25 
309 Popcorn 0.25 
310 Walnuts 0.25 
311 Yoghurt, natural 0.25 
312 Waffle 0.25 
313 Lemonade 0.13 
314 Processed meat, coppa 0.13 
315 Minced Meat 0.08 
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APPENDIX 2 : 
Tables of the food items that are major contributors to the 
nutrients analysed 
TABLE 1: Major contributors of dietary fibre intake 
RANKING FOOD ITEM HBRE PERCENT OF 
(grams) TOTAL HBRE 
1 minestrone 91 8.410 
2 pears 73 6.747 
3 bread,white 58 5.360 
4 apple 49 4.529 
5 all-bran 42 3.882 
6 bread roll white 40 3.697 
7 endive,raw 32 2.957 
8 broccoli,boiled 29 2.680 
9 lettuce,cos,raw 29 2.680 
10 banana 28 2.588 
11 bread, wholemeal 26 2.403 
12 coffee black,inst,rtd 25 2.311 
13 spinach 24 2.218 
14 potatoes 21 1.941 
15 gnocchi 21 1.941 
16 pasta,white 19 1.756 
17 bean,green 19 1.756 
18 bean,haricot/ cannellini 19 1.756 
19 oranges 18 1.664 
20 lasagne 18 1.664 
21 tomatoes 15 1.386 
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TABLE 1: (continued) Major contributors of dietary fibre intake 




?? potato,mashed 14 1.294 
23 rice,white 13 1.201 
24 chestnut 12 1.109 
25 peaches 12 1.109 
26 pizza,thick crust 12 1.109 
27 kiwifruit 12 1.109 
28 grapes 10 0.924 
29 cauliflower 9 0.832 
30 sweetcom,raw 9 0.832 
31 weetbix 9 0.832 
32 persimmon raw,peeled 9 0.832 
33 potato crisps,flavour 9 0.832 
34 sauce,bolognaise 9 0.832 
35 sauce,tomato-based 9 0.832 
36 carrots 8 0.739 
37 mandarins 8 0.739 
38 plums 8 0.739 
39 pea,green 7 0.647 
40 rockmelon 6 0.555 
41 fennel 6 0.555 
42 soup,pea/lentil,home 6 0.555 
43 biscuit,plain sweet 6 0.555 
44 pumpkin 6 0.555 
45 polenta 6 0.555 
46 apple,baked,no sugar 5 0.462 
47 fruit,canned 5 0.462 
48 nuts,mixed,salted 5 
-A: 13 -
0,462 
TABLE 1: (continued) Major contributors of dietary fibre intake 
RANKING FOOD ITEM HBRE PERCENT OF 
(grams) TOTAL HERE 
49 prune 5 0.462 
50 potato chips,df,comm 4 0.370 
51 eggplant,boiled 4 0.370 
52 baked beans 4 0.370 
53 special K 4 0.370 
54 cake,plain,comm 4 0.370 
55 strawberry 4 0.370 
56 oats,rolled,cooked 4 0.370 
57 apricot,dried 4 0.370 
58 pizza, home prepared 4 0.370 
59 mushroom,common raw 4 0.370 
60 fig,raw 3 0.277 
TOTAL PERCENT OF DIETARY FIBRE 90.185 
- A: 14 -
TABLE A.2: Major contributors of kilojoule intake 





4 bread roll,white 
5 milk,whole 
6 salami 
7 rice,white boiled 
8 butter 
9 pork ribs 
10 pear 
11 sauce,bolognaise 
12 beef burger,rissole 
13 biscuit,plain sweet 
14 gnocchi 
15 confectionary bars 











































TABLE 2: (continued) Major contributors of kilojoule intake 
RANKING FOOD ITEM KILOJOULES PERCENT OF 
TOTAL KJ 
20 margarine,poly. 4898 1.200 
21 minestrone 4806 1.178 
22 cake,plain,comm 4582 1.123 
23 wine,red 4345 1.065 
24 banana 4345 1.065 
25 pizza,thick crust 4301 1.054 
26 cheese,parmesan 4231 1.037 
27 sugar 4116 1.009 
28 milk in coffee 3870 0.948 
29 bread, wholemeal 3803 0.932 
30 veal,crumbed,fried 3593 0.881 
31 special K 3571 0.875 
32 potato,unsp,raw,peeled 3526 0.864 
33 soft drink cola based 3388 0.830 
34 yoghurt,flav/ fruit 3269 0.801 
35 juice,drink,orange,comm 3228 0.791 
36 lasagne 37?? 0.790 
37 cake,plain,home-prep 3214 0.788 
38 grapes 2857 0.700 
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TABLE 2: (continued) Major contributors of kilojoule intake 
RANKING FOOD ITEM KILOJOULES PERCENT OF 
TOTAL KJ 
39 cheese,ricotta 2787 0.683 
40 fish,crumbed,fried 2770 0.679 
41 polenta 2766 0.678 
42 beef sausage,cooked 2760 0.676 
43 cream,thickened 2527 0.619 
44 milk,skim . 2348 0.575 
45 tuna s'wich type,can oil 7757 0.553 
46 pork boneless 2181 0.535 
47 chicken,unsp,rot,comm,ls 2119 0.519 
48 chocolate spread 2103 0.515 
49 nuts,mbced,salted 2030 0.498 
50 chicken,b'less unsp 1971 0.483 
51 apple pie 1824 0.447 
52 pastry,puff,comm,baked 1757 0.431 
53 sauce,tomato-based 1723 0.422 
53 potato crisps,flavoured 1708 0.419 
54 suppli 1690 0.414 
55 veal bless,unsp raw If 1682 0.412 
56 spring roll 1668 0.409 
57 ice-cream on a stick 1636 0.401 
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TABLE 2: (continued) Major contributors of kilojoule intake 
RANKING FOOD ITEM KILOJOULES PERCENT OF 
TOTAL KJ 
58 all-bran 1607 0.394 
59 egg, whole,raw 1605 0.393 
60 milk,flavoured 1582 0.388 
60 milk,reduce fat 1539 0.377 
61 chicken,unsp,rot 1503 0.368 
62 potato,mashed,home 1490 0.365 
63 beef,topside,roast 1458 0.357 
64 quail 1445 0.354 
65 orange,unsp,raw,peeled 1427 0.350 
66 mortadella 1403 0.344 
67 pizza, home prepared 1364 0.334 
68 panettone 1342 0.329 
69 cashew 1338 0.328 
70 pork sausage 1320 0.324 
71 chestnut 1310 0.321 
72 chicken drumstick,bkd 1282 0.314 
73 potato chips,df,comm 1217 0.298 
74 ham,unsp,non-canned L&f 1196 0.293 
75 weetbix 1194 0.293 
76 peach 1148 0.281 
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TABLE 2: (continued) Major contributors of kilojoule intake 
RANKING FOOD ITEM KILOJOULES PERCENT OF 
TOTAL KJ 
77 meat pie individual 1134 0.278 
78 ravioli 1085 0.266 
79 Bean, Haricot/cannellini 1034 0.253 
80 pancake homeprep 989 0.242 
81 biscuit,home-prepared 961 0.236 
82 persimmon raw,peeled 951 0.233 
83 rabbit stewed 936 0.229 
84 avocado 936 0.779 
85 biscuit,cream-filled 929 0.228 
86 loaf,fruit,toasted 923 0.776 
87 bun,fruit,glazed 913 0.224 
88 chicken,breast,qtr,comm 901 0.221 
89 juice,orange,unst,comm 894 0.219 
90 soup,pea/lentil 892 0.219 
91 lettuce 892 0.219 
92 soup broth canned/hm 828 0.203 
93 lamb cutlet,gr,50%tr 789 0.193 
94 beef stew(onion,carrot) 781 0.191 
95 cordial conc.unsp 779 0.191 
96 sweetcom,raw 757 0.186 
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TABLE 2: (continued) Major contributors of kilojoule intake 
RANKING FOOD ITEM KILOJOULES PERCENT OF 
TOTAL KJ 
97 kiwifruit 756 0.185 
98 ice cream,vanilla 750 0.184 
99 lamb,b'less,uns,ckd,fat 743 0.182 
100 coffee black,inst,rtd 737 0.181 
101 pumpkin,peeled,boiled 726 0.178 
TOTAL PERCENTAGE OF KILOTOULES 90.136 
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TABLE 3: Major contributors of carbohydrates 
RANKING FOOD ITEM CARBOHYDRATES PERCENT OF 
(g) TOTAL CHO 
1 bread,white 1023 11.048 
2 bread roll white 632 6.825 
3 rice,white 439 4.741 
4 pears 402 4.341 
5 apple 302 3.261 
6 gnocchi 271 2.927 
7 pasta white 255 2.754 
8 sugar 245 2.646 
9 banana 242 2.613 
10 biscuit,plain sweet 213 2.300 
11 soft drink cola based 211 2.279 
12 confectionary,bars 195 2.106 
13 juice,drink,orange 190 2.052 
14 potato,unsp,raw,peeled 174 1.879 
15 milk,whole 168 1.814 
16 grapes 159 1.717 
17 bread, wholemeal 158 1.706 
18 special K 154 1.663 
19 cake,plain,comm 145 1.566 
20 polenta 138 1.490 
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TABLE 3: (continued) Major contributors of carbohydrates 
RANKING FOOD ITEM CARBOHYDRATES PERCENT OF 
(g) TOTAL CHO 
21 soup,minestrone 123 1.328 
?? pizza,thick crust 119 1.285 
23 yoghurt,flav / fruit 110 1.188 
24 cake,plain,home-prep 103 1.112 
25 inilk,skim 81 0.875 
26 wine,white 80 0.864 
27 lasagne 73 0.788 
28 oranges 72 0.778 
29 milk in coffee 66 0.713 
30 chestnuts 62 0.670 
31 all-bran 60 0.648 
32 potato,mashed,home 58 0.626 
33 chocolate spread 56 0.605 
34 weetbix 56 0.605 
35 peaches 56 0.605 
36 persimmon raw,peeled 55 0.594 
37 cordial conc.unsp 49 0.529 
38 apple pie 49 0.529 
39 spring roll 48 0.518 
40 juice,orange,unst,comm 45 0.486 
TABLE 3: (continued) Major contributors of carbohydrates 




41 icecream on stick 45 0.486 
42 pastry,puff,comm,baked 43 0.464 
43 milk,flavoiired 43 0.464 
44 loaf,fruit,toasted 41 0.443 
45 bun,fruit,glazed 41 0.443 
46 apple juice 40 0.432 
47 bean, haricot/cannellini 40 0.432 
48 beef burger,rissole 39 0.421 
49 potato crisps,flavoured 38 0.410 
50 milk,reduce fat 38 0.410 
51 sauce,tomato-based 37 0.400 
52 kiwifruit 36 0.389 
53 beef sausage,cooked 35 0.378 
54 fruit canned 34 0.367 
55 jam 33 0.356 
56 mandarins 32 0.346 
57 breakfast cereals 32 0.346 
58 honey 31 0.335 
59 potato chips,df,comm 31 0.335 
60 panettone 31 0.335 
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TABLE 3: (continued) Major contributors of carbohydrates 
RANKING FOOD ITEM CARBOHYDRATES PERCENT OF 
(g) TOTAL CHO 
61 sweetcom,raw 31 0.335 
62 biscuit,home-prepared 30 0.324 
63 cocopos 30 0.324 
64 apricot nectar 29 0.313 
65 bread,lebanese, white 29 0.313 
66 pumpkin,peeled,boiled 29 0.313 
67 rockmelon 28 0.302 
68 oats,rolled,cooked 28 0.302 
69 pizza, home prepared 28 0.302 
70 ravioli comm 27 0.292 
71 soup,pea / lentil,home 26 0.281 
72 biscuit,cream-filled 26 0.281 
73 plum imsp typed raw 26 0.281 
74 fruit salad,cnned 26 0.281 
75 pancake homeprep 26 0.281 
76 coffee black,inst 25 0.270 
77 tomato common raw 25 0.270 
PERCENT OF TOTAL CARBOHYDRATES 90.13 
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TABLE 4: Major contributors of protein 




1 cheese,cheddar 289 7.155 
2 vealjeg steakfried,lf 231 5.719 
3 bread,white 186 4.605 
4 bread roll white 127 3.144 
5 veal,crumbed,fried 122 3.021 
6 milk,whole 120 2.971 
7 pork ribs 108 2.674 
8 sauce,bolognaise 105 2.600 
9 salami 103 2.550 
10 beef burger,rissole 95 2.352 
11 chicken,unsp,rot,comm. 89 2.204 
12 cheese,parinesan 87 2.154 
13 soup,ininestrone 81 2.005 
14 fish,uns,crumbed 74 1.832 
15 veal b'less,unsp 73 1.807 
16 pi Z7.a, thick crust,comm 59 1.461 
17 milk,skim fluid 57 1.411 
18 beef,topside,roast 52 1.287 
19 quail 51 1.263 
20 chicken,b'less,bkd 49 1.213 
21 cheese,ricotta 48 1.188 
22 gnocchi 48 1.188 
23 milk in coffee 47 1.164 
24 special K 47 1.164 
25 pork b'less 45 1.114 
26 lasagne 44 1.089 
27 pasta white 42 1.040 
TABLE 4: (continued) Major contributors of protein 




28 bread, wholemeal 41 1.015 
29 tuna s'wich type,can oil 39 0.966 
30 yoghurt,flav/fruit 38 0.941 
31 ham,unsp,non-canned L&f 37 0.916 
32 chicken,drumstick 37 0.916 
33 rice,white boiled 36 0.891 
34 rabbit stewed 34 0.842 
35 egg, whole,raw 34 0.842 
36 beef sausage,cooked 33 0.817 
37 broccoli,boiled 33 0.817 
38 soup broth canned/hm 31 0.768 
39 potato,unsp,raw,peeled 31 0.768 
40 trout,steamed 29 0.718 
41 milk,reduce fat 28 0.693 
42 veal shank simmered 27 0.668 
43 coffee black,inst,rtd 25 0.619 
44 cake,plain,comm 25 0.619 
45 pork leg steak Gr,lf 25 0.619 
46 chicken,breast,qtr,comm 25 0.619 
47 endive,raw 22 0.545 
48 turkey,drumstick 21 0.520 
49 all-bran 20 0.495 
50 biscuit,plain sweet 19 0.470 
51 lettuce,cos,raw 19 0.470 
52 lamb cutlet,gr,50%tr 18 0.446 
53 veal should steak gr If 18 0.446 
54 banana 18 0.446 
55 bean,haricot / cannellini 17 0.421 
TABLE 4: (continued) Major contributors of protein 




56 pizza, home prepared 17 
57 mortadella 17 
58 nuts,inixed,salted 16 
59 confectionary,marsbars 16 
60 polenta 16 
61 beef stew(onion,carrot) 16 
62 ravioli 15 
63 cake,plain,home-prep 14 
64 milk farmers best 13 
65 tomato common raw 13 
66 pork sausage 13 
67 spring roll 13 
68 grapes 13 
69 beef blade steak 13 
70 beef tripe 13 
71 cheese,mozzarella 13 
72 fish,unsp 12 
73 sauce, tomato-based 12 
74 spinach 11 
75 snapper,steamed 11 
76 potato,mashed 11 
77 cauliflower 11 
78 coffee,percolated,rtd 10 
79 soup,pea/lentil,home 10 
80 pears 10 
81 weetbix 10 
82 bean,green 10 
83 oranges 9 





























TABLE 4: (continued) Major contributors of protein 
RANKING FOOD ITEM PROTEIN PERCENT OF 
(g) INTAKE 
84 cashew 








TOTAL PERCENTAGE OF PROTEIN INTAKE 90.22 
- A: 28 -
TABLE 5: Major contributors of total fat intake 




1 oil,olive 1326 28.207 
2 cheese,cheddar 385 8.190 
3 butter 197 4.191 
4 salami 179 3.808 
5 milk,whole 138 2.936 
6 pork ribs 137 2.914 
7 margarine,poly 132 2.808 
8 sauce,bolognaise 113 2.404 
9 beef burger,rissole 110 2.340 
10 cheese,pariiiesan 74 1.574 
11 cream,thickened 64 1.361 
12 confectionary,bars 55 1.170 
13 chicken,unsp,rot,comm 55 1.170 
14 milk in coffee 54 1.149 
15 bread,white 54 1.149 
16 cheese,ricotta 51 1.085 
17 biscuit,plain sweet 49 1.042 
18 cake,plain,comm 47 1.000 
19 nuts,mixed,salted 43 0.915 
20 tuna s'wich type,can oil 43 0.915 
TABLE 5: (continued) Major contributors of total fat intake 
RANKING FOOD ITEM FAT PERCENT OF 
(grams) TOTAL FAT 
21 beef sausage,cooked 43 0.915 
22 supplì 41 0.872 
23 pork b'less,uns. 39 0.830 
24 pizza,thick crust 38 0.808 
25 minestrone 35 0.745 
26 bread roll white 34 0.723 
27 lasagne 34 0.723 
28 cake,plain,home-prep 34 0.723 
29 veal,crumbed,fried 33 0.702 
30 chicken,b'less,bkd. 31 0.659 
31 fish,uns,crumbed,fried 30 0.638 
32 chocolate spread 29 0.617 
33 veaUeg steakfried,lf 28 0.596 
34 egg,whole,raw 27 0.574 
35 mortadella 27 0.574 
36 cashew 26 0.553 
37 potato crisps,flavoured 26 0.553 
38 pastry,puff,comm,baked 25 0.532 
39 sauce,tomato-based 25 0.532 
40 apple pie 25 0.532 
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TABLE 5: (continued) Major contributors of total fat intake 
RANKING FOOD ITEM FAT PERCENT OF 
(grams) TOTAL FAT 
41 pork sausage 25 0.532 
42 avocado 24 0.511 
43 icecream on a stick 21 0.447 
44 chocolate,milk 21 0.447 
45 lamb,b'less,uns,ckd,fat 19 0.404 
46 yoghur t,flav / fruit 19 0.404 
47 mayonnaise 19 0.404 
48 panettone 18 0.383 
49 chicken,drumstick 18 0.383 
50 spring roll 17 0.362 
51 potato chips,df,comm 17 0.362 
52 meat pie individual 17 0.362 
53 ham,unsp,non-canned L&f 16 0.340 
54 beef,topside,roast 15 0.319 
55 quail 14 0.298 
56 pizza, home prepared 14 0.298 
57 lamb cutlet,gr,50%tr 13 0.277 
TOTAL PERCENTAGE OF FAT 90.257 
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TABLE 6: Major contributors of saturated fat 




1 cheese,cheddar 256 
2 oil,olive 186 
3 butter 118 
4 milk,whole 92 
5 salami 58 
6 cheese,pannesan 49 
7 pork ribs 47 
8 beef burger,rissole 45 
9 cream,thickened 43 
10 sauce,bolognaise 39 
11 milk in coffee 36 
12 cheese,ricotta 34 
13 confectionary,bars 32 
14 biscuit,plain sweet 24 
15 cake,plain,comm 22 
16 margarine,poly 20 
17 beef sausage,cooked 18 
18 chocolate spread 17 
19 pizza,thick crust 16 
20 chicken,rot,comm 15 





















TABLE 6: (continued) Major contributors of saturated fat 
RANKING FOOD ITEM SATURATED PERCENT OF 
FAT (g) TOTAL SAT. 
21 soup,minestrone 14 0.863 
22 lasagne 14 0.863 
23 icecream on a stick 14 0.863 
24 pastry,puff,comm 14 0.863 
25 bread,white 13 0.801 
26 pork bless 13 0.801 
27 yoghurt,flav/ fruit 12 0.739 
28 inilk,flavoured 12 0.739 
29 lamb,b'less,ckd,fat 11 0.678 
30 pancake homeprep 11 0.678 
31 potato crisps 11 0.678 
32 pork sausage 11 0.678 
33 veal,crumbed,fried 10 0.616 
34 bread roll white 9 0.555 
35 mortadella 9 0.555 
36 chicken,bless,imsp,bkd 9 0.555 
37 meat pie ind. 8 0.493 
38 milk,reduce fat 8 0.493 
39 apple pie 8 0.493 
40 quail 8 
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0.493 
TABLE 6: (continued) Major contributors of saturated fat 
RANKING FOOD ITEM SATURATED PERCENT OF 
FAT (g) TOTAL SAT 
41 veal,leg steakfried 8 0.493 
42 spring roll 8 0.493 
43 bisaiit,cream-filled 8 0.493 
44 egg, whole,raw 8 0.493 
45 sauce,tomato-based 8 0.493 
46 tuna s'wich type,can oil 7 0.431 
47 potato chips,df,comm 7 0.431 
48 ice cream,vanilla 7 0.431 
49 fish,uns,crumbed,fried 7 0.431 
50 lamb cutlet,gr,50%tr 7 0.431 
51 suppli 7 0.431 
TOTAL SATURATED FAT INTAKE 90.327 
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TABLE 7: Major contributors of monoiinsaturated fat 
RANKING FOOD ITEM MONOUNSAT. PERCENT OF 
FAT (grams) TOTAL MONO. 
1 oil,olive 925 43.384 
2 cheese,cheddar 99 4.643 
3 salami 91 4.268 
4 pork ribs 65 3.053 
5 butter 63 2.955 
6 beef burger,rissole 52 2.439 
7 sauce,bolognaise 48 2.251 
8 margarine,poly 46 2.157 
9 milk,whole 35 1.642 
10 nuts,mixed,salted 28 1.313 
11 suppli 27 1.266 
12 chicken,rot,comm 26 1.219 
13 beef sausage,cooked 20 0.938 
14 cake,plain,comm 19 0.891 
15 c±ieese,parmesan 19 0.891 
16 biscuit,plain sweet 19 0.891 
17 pork b'less 18 0.844 
18 confectionary,bars 18 0.844 
19 cashew 17 0.797 
20 minestrone 17 0.797 
TABLE 7:(continued) Major contributors of monoimsaturated fat 
RANKING FOOD ITEM ^ MONOUNSAT PERCENT OF 
FAT (grams) TOTAL MONO. 
21 cream,thickened 16 0.750 
22 milk in coffee 14 0.657 
23 apple pie 14 0.657 
24 avocado 14 0.657 
25 veal,crumbed,fried 14 0.657 
26 chicken,bless,bkd 14 0.657 
27 pizza,thick crust 13 0.610 
28 lasagne 13 0.610 
29 mortadella 13 0.610 
30 cheese,ricotta 13 0.610 
31 fish,uns,crumbed,fried 12 0.563 
32 egg, whole,raw 12 0.563 
33 pork sausage 12 0.563 
34 potato crisps,flavoured 11 0.516 
35 bread,white 11 0.516 
36 veal,leg steakfried,lf 11 0.516 
37 tima s'wich type,can oil 10 0.469 
38 sauce,tomato-based 10 0.469 
39 panettone 9 0.422 
40 chocolate spread 9 0.422 
TABLE 8: Major contributors of polyunsaturated fat 
RANKING FOOD ITEM POLYUNSAT. PERCENT OF 
(grams) TOTAL POLY. 
1 oil,olive 148 27.256 
2 margarine,polyuns. 60 11.050 
3 tuna s'wich type,can oil 25 4.604 
4 sauce,bolognaise 21 3.867 
5 bread,white 19 3.499 
6 salami 16 2.947 
7 pork ribs 14 2.578 
8 bread roll white 11 2.026 
9 mayonnaise 11 2.026 
10 nuts,mixed,salted 11 2.026 
11 cheese,cheddar 10 1.842 
12 fish,uns,crumbed,fried 9 1.657 
13 pi zza, thick crust,comm 7 1.289 
14 beef burger,rissole 7 1.289 
15 veal,crumbed,fried 6 1.105 
16 walnut 5 0.921 
17 chicken,unsp,rot,comm 5 0.921 
18 butter 5 0.921 
19 panettone 5 0.921 
20 sauce,tomato-based 5 0.921 
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TABLE 8: (continued) Major contributors of pol)runsaturated fat 
RANKING FOOD ITEM POLYUNSAT. PERCENT OF 
FAT (grams) TOTAL POLY. 
21 cashew 4 0.737 
22 bread, wholemeal 4 0.737 
23 lasagne 4 0.737 
24 supplì 4 0.737 
25 all-bran 4 0.737 
26 cake,plain,comm 4 0.737 
27 pork b'less 4 0.737 
28 chicken,b'less,unsp,bkd 4 0.737 
29 minestrone 3 0.552 
30 avocado 3 0.552 
31 biscuit,plain sweet 3 0.552 
32 potato crisps,flavoured 3 0.552 
33 biscuit,home-prepared 3 0.552 
34 egg, whole,raw 3 0.552 
35 mortadella 3 0.552 
36 salad potato,comm 3 0.552 
37 milk,whole 3 0.552 
38 rabbit stewed 3 0.552 
39 ravioli comm 2 0.368 
40 pork sausage 2 0.368 
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TABLE 8: (continued) Major contributors of poljrunsaturated fat 
RANKING FOOD ITEM POLYUNSAT PERCENT OF 
FAT (grams) TOTAL POLY. 
41 chicken,drumstick 2 0.368 
42 potato chips,df,comm 2 0.368 
43 beef stew(onion,carrot) 2 0.368 
42 cream, thickened 2 0.368 
45 veal,leg steakfried,lf 2 0.368 
46 almonds,unsalted 2 0.368 
47 peanut butter 2 0.368 
48 confectionary,bars 2 0.368 
49 polenta 2 0.368 
50 coleslaw,comm 2 0.368 
51 beef sausage,cooked 2 0.368 
52 endive,raw 2 0.368 
TOTAL PERCENT OF POLYUNSATURATED FAT 90.239 
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TABLE 9: Major contributors of vitamin C intake 
RANKING FOOD ITEM VITAMIN C PERCENT OF 
(mg) TOTAL VITAMIN C 
1 juice,drink,orange,comm 928 14.397 
2 broccoli,boiled 597 9.262 
3 orange,unsp,raw,peeled 476 7.384 
4 juice,orange 100% 379 5.880 
5 capsicum 300 4.654 
6 potatoes 297 4.608 
7 cauliflower 290 4.499 
8 kiwifruit 270 4.189 
9 endive,raw 259 4.018 
10 tomatoes 232 3.599 
11 rockmelon 204 3.165 
12 mandarin 186 2.886 
13 lettuce,cos,raw 178 2.761 
14 pears 160 2.482 
15 banana 158 2.451 
16 gnocchi 158 2.451 
17 apple juice 145 2.249 
18 apples 123 1.908 
19 bean,green 90 1.396 
20 peaches 87 1.350 
21 strawberry 82 1.272 
22 grapes 64 0.993 
23 spinach 60 0.931 
24 custard apple 51 0.791 
25 sauce,tomato-based 49 0.760 
TOTAL PERCENTAGE OF VITAMIN C 90.335 
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TABLE 10: Major contributors of Beta-carotene intake 
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TABLE 10 (continued) : Major contributors of Beta-carotene intake 

























PERCENTAGE OF TOTAL BETA-CAROTENE 90.105 
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TABLE 11: Major contributors of calcium intake 
RANKING FOOD ITEM CALCIUM PERCENT OF 
(mg) TOTAL CALCIUM 
1 cheese,cheddar 8797 22.835 
2 milk,whole 4373 11.351 
3 cheese,pariiiesan 2622 6.806 
4 milk,skim 1943 5.044 
5 milk in coffee 1714 4.449 
6 yoghurt,flav/fruit 1134 2.944 
7 bread,white 1082 2.809 
8 cheese,ricotta 1009 2.619 
9 milk,reduced fat 985 2.557 
10 bread roll white 783 2.032 
11 endive,raw 661 1.716 
12 minestrone 641 1.664 
13 pizza,thick crust 574 1.490 
14 confectionary,bars 469 1.217 
15 milk farmers best 449 1.166 
16 cheese,mozzarella 421 1.093 
17 lasagne 320 0.831 
18 ice-cream on a stick 306 0.794 
19 soy milk 302 0.784 
20 lettuce,cos,raw 275 0.714 
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TABLE 11: (continued) Major contributors of calcium intake 
RANKEMG FOOD ITEM CALCIUM PERCENT OF 
(mg) TOTAL CALCIUM 
21 oranges 265 0.688 
22 coffee black,inst,rtd 246 0.639 
23 sauce,bolognaise 229 0.594 
24 bread, wholemeal 219 0.568 
25 chocolate spread 209 0.543 
26 bean,green 208 0.540 
27 broccoli,boiled 204 0.530 
28 pizza, home prepared 200 0.519 
29 milk,flavoured 196 0.509 
30 wine,white 191 0.496 
31 spinach 189 0.491 
32 custard egg/baked 189 0.491 
33 beef sausage,cooked 183 0.475 
34 beef burger,rissole 181 0.470 
35 bean,haricot / cannellini 170 0.441 
36 cake,plain,comm 164 0.426 
37 potato,mashed 160 0.415 
38 pears 160 0.415 
39 soup broth canned/hm 143 0.371 
40 ravioli comm 141 0.366 
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TABLE 11: (continued) Major contributors of calcium intake 
RANKING FOOD ITEM CALCIUM PERCENT OF 
(mg) TOTAL CALCIUM 
41 cake,plain,home-prep 138 0.358 
42 sauce,tomato-based 135 0.350 
43 special K 126 0.327 
44 salami 124 0.322 
45 apple 123 0.319 
46 ice cream,vanilla 120 0.311 
47 pumpkin 111 0.288 
48 wine,red 107 0.278 
49 egg, whole,raw 105 0.273 
50 mandarins 103 0.267 
51 tomato 103 0.267 
52 persimmon 99 0.257 
53 cream,thickened 98 0.254 
54 all-bran 97 0.252 
55 grapes 96 0.249 
56 coffee,percolated 95 0.247 
57 biscuit,plain sweet 94 0.244 
58 yoghurt,plain 94 0.244 
TOTAL PERCENT OF CALCIUM INTAKE 90>Q08 
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APPENDIX 3 





Beans, borletti 43 
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Peanut Butter 21 
Broccholi 21 
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Tea, herbal 17 
Cake, mix 17 
Chocolate,drinking 17 
Pear 17 
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APPENDIX 3: (continued) Frequency of food items in the food inventory 
lists 










Cheese, parmigiano 11 
Pickled veg pieces 11 
Beans, white 11 
Corncob 11 
Sausages 11 
Sundried Tomatoe 10 
Cordial 10 























Golden syrup 7 
Chilli 7 
Chocolate bar 7 
Kiwi fruit 7 
Rockmelon 7 
Orange Juice 7 
Nectarine 7 
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APPENDIX 3: (continued) Frequency of food items in the food inventory 
lists 
Salmon,smoked 7 
Cereal, cornflakes 7 
Proscuitto 7 
Milk,condensed 6 













Cereal, weetbix 5 
Chickory 5 
Biscuits, Sao 5 
Cheese, Ricotta 5 
Walnuts 5 
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Rice cakes 4 
Minced Meat 4 
Duck 4 




Calamari (rings) 3 
Sultanas 3 
So Good 3 
Cereal, cocopops 3 
Pickled,onion 3 





Seafood sauce 3 
Soup, tomato 3 
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Tomato,in oil 2 
Panettone 2 
Sour cream 2 
Cereal,muesli 2 






Puff pastry 2 
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APPENDIX 3: (continued) Frequency of food items in the food inventory 
lists 
Processed, chicken 2 
Chocolate Moouse 2 





Pumpkin seeds 2 
Gelatine 2 
Apple Pie 2 
Pesto 2 
Horse raddish 2 
Taco shells 2 
Chips frozen 2 





Milk powder,skim 2 
Cereal, Oatbran 2 
Gravy 2 
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Cereal, Sultana Bran 
Lupins 
Coleslaw 
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APPENDIX 4 
Format of the Food Frequency Questionnaire 
How to Answer the questions ? 
The key to answering these questions is to think of "how often you have eaten 
these foods in the last 3 months?" 
Use the following code to write your answer in the space next to each food. 
If you have not eaten a food in the last 3 months...write N 
If you usually eat a food 
About once a DAY write ID 
About twice a DAY write 2D 
About three times a Day write 3D 
and so on (4D,5D,6D,etc.) 
About once a WEEK write IW 
About twice a WEEK write 2W 
and so on (3W,4W,5W,etc.) 
About once a MONTH write IM 
About twice a MONTH write 2M 
About once in the last 3 months write 1-3M 
About twice in the last 3 months write 2-3M 
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SERVING SIZES 
Alongside each food there is a "standard serve" size, you may more or less 
than the standard serve size for a particular food. 
Circle: 
S (small) if your usual serving size is less than the amount stated 
M (medium) if your usual serving size is about the same as the amount 
stated 
L (large) if your usual serving size is more than the amount stated 





S M L 
D W M 3 M N 
FRUITS 
Pears (fresh and stewed) 1 medium 
Apples (fresh and baked) 1 medium 
Bananas 1 medium 
Grapes 1 medium 
Persimmons 1 medium 
Avocados l/2medium 
Kiwifruits 1 medium 
Mandarins 1 medium 
Oranges 1 medium 
Peaches, Nectarines 1 medium 
Strawberries 1 cup 
Apricots (fresh,dried) 2 halves 
Plums 1 medium 
Custard apples 1 medium 
Prunes 2 medium 
Rockmelon 1/4 medium 
Pomegranates 1 medium 
Fruit canned/stewed 3/4 cup 
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Serving Your 
Size Serving 
S M L 
D W M 3 M N 
VEGETABLES 
(Include frozen, canned. 
dried, and fresh varieties) 
Mashed potato 1 cup 
Hot chips/French fries 1/2 cup 
Sweet potato 1/2 cup 
Potato salad 1/2 cup 
Potatoes (boiled,jacket) 1 medium 
Pumpkin 1/2 cup 
Carrot 1/2 cup 
Corn 1/2 cup 
Broccoli 3 flourettes 
Cauliflower 150 g 
Green Beans, String Beans 1 cup 
Beans -borletti, cannellini 1 cup 
Baked Beans 1/3 cup 
4 bean mix (canned) 2 tablespoons 
Peas 1 tablespoon 
Lentils/chickpeas 1/3 cup 
Soya Beans 1/3 cup 
Radicchio,Endive,Chickory 1 cup 
Lettuce 1/2 cup 
Tomato (raw,sundried) 1/2 medium 
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Serving Your 
Size Serving 
S M L 


















Do you "dress" your vegetables and salads? 










S M L 
D W M 3 M N 
BREADS and CEREALS 














(eg; cocopops, nutrigrain) 
Other cereals 
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How many cups of milk do you usually add to breakfast cereals? 
(Circle the number closest to the amount you have) 
1) None 
2) About half a cup 
3) About 1 cup 
4) About 1.5 cup 
5) About 2 Cups 
6) More than 2 Cups 
How many teaspoons of sugar or honey do you usually add to breakfast 
cereals? 
Write the number you have in either teaspoons or tablespoons: 
Teaspoons OR 
Tablespoons 
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Serving Your 
Size Serving 
S M L 
D W M 3 M N 
MEAT, FISH, POULTRY 
Mortadella 1 slice 
Ham 1 slice 
Salami,Coppa,Sapressa 1 slice 
Sausages,cotecchino 1 medium 
Pork ribs 1 medium 
Pork, including roast 100 g 
Rissoles,Meatballs hamburger size 
Vienna Schnitzel 100 g 
Steak, grilled,fried 100 g 
Roast / casserole / tripe 2 cups 
Lamb cutlet 1 medium 
Lamb roast,boneless 100 g 
Rabbit 100 g 
Quail, Spatchcock 1 medium 
Chicken, roast, BBQ 2 sm pieces 
Chicken fillet 100 g 
Turkey drumstick l leg 
Fish fillet - fried 80 g 
Fish fillet - steamed 80 g 
Prawns 3 medium 
Tuna (canned in oil/brine) 125g or Is'wich 
Salmon 125g or Is'wich 
Sardines 3 medium 
Anchovies 3 medium 
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DAIRY FOODS 
Which milk do you usually use: 
1) Whole milk 
2) Reduced-fat milk (Lite-White) 
3) Skim Milk (Shape) 
4) Farmers best 
5) Soy Milk 





S M L 
D W M 3M N 
MILK PRODUCTS 
Glass milk 200 ml 
Flavoured Milk 200 ml 
Cheddar cheese 50 g 
Parmesan 1 tbsp 
Mo7,7,arella,bocconcini 60 g 
Ricotta cheese 1/2 cup 
Cottage cheese 1/4 cup 
Yoghurt- fruit/plain lcarton(200g) 
Ice-cream 2 scoops 
Fried, scrambled egg 1 medium 
Boiled, raw egg 1 medium 
Ice-confection (stick) 1 medium 





S M L 
D W M 3 M N 
MIXED DISHES 
Minestrone - with beans 
Minestrone - no beans 
Soup, tomato,canned 


























S M L 
D W M 3 M N 
SNACKS and SWEETS 
Biscuits, cream-filled 
Biscuits, plain,sweet 
Argyle biscuits, shortbread 
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Serving Your D W M 3M N 
Size Serving 
S M L 
SAUCES 
(how often would you use these types of sauces, either on pasta, rice, gnocchi, 
meat etc.) 
Bolognaise 1 serve 
Tomato based sauces 1 serve 
BEVERAGES 
White wine 200 ml 
Red Wine 100 ml 
Beer 1 can 
Soft drink, chinotto 200 ml 
Orange Drink Commercial 200 ml 
Orange Juice (100%) 200 ml 
Apple/Apricot/juice 120 ml 
Cordial concentrate 10 ml 
Coffee - instant 200 ml 
- percolated 120 ml 
Drinking chocolate/Milo/Quik 1 teaspoon 
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Do you add milk to you coffee (circle) YES/NO 
How many sugars do you add to your coffee? 
1) None 
2) 1 Teaspoon 
3) 2 Teaspoons 
4) 3 Teaspoons 
5) More than 3 teaspoons 
1) Olive oil 
2) Other vegetable oil 
3) Polyunsaturated margarine 
4) Butter 
5) Dripping/lard 
6) Anise oil 
7) Nothing 
From the list above which type of fat/oil is most commonly used: 
a) When cooking meats/fish 
b) When cooking vegetables 
c) On vegetables when served 
d) On bread/crackers 
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